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SIMPLE AUTOMATIC 
CONTROLS PAY OFF 


$A 


Simplified control is the keynote in 

the design of the Badger pipe line. 
Instruments and heavy equipment ~ 
are interchangeable from station to 
station 








PEERLESS SCRUBBERS... 


— 





GREATER EFFICIENCY 
MAXIMUM SEPARATION tls 
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EXTRACTOR 
UNIT 


0 


a 
ae 


Two Peerless 48 x 19 Scrubbers, each FOUR Peerless 60° x 19" Scrubbers Shown above is a cutaway of a Peerless Ver. 


handling 50 million CFPD at 250 PSI handling a total of 132,000,000 CFPD tical Scrubber. This illustration indicates the 
on inlet of a power plant in South at 600 PSIG, working pressure. Lo- path followed by the gas stream as it passes 
Texas. cated at new pipeline compressor through the scrubber. 

station. 








Peerless Precision Engineered Scrubbers available in vertical or horizontal sizes 
or can be built to your requirements...FOR ANY GAS FLOW...FOR ANY 
WORKING PRESSURE. 


CONSULT PEERLESS TODAY 






Representatives 
in all principal 
cities. 











P. O. BOX 13165 %* #DALLAS, TEXAS * Dixon 8431 
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SR aR it Le ( — 
It’s a Snap 
Wherever there is a_ pipe line, 
there usually is a pipe line hint o1 
two—and all our editors have to have 
is the basic idea and a good photo- 
graph and an extra $10 will be in 
the mails to you. To test your cam- 
era’s earning power today, take a 
simple snapshot of a new How-To-Do- 
It item or installation you have found. 
iot down the basic ideas for: building 
or putting it together, and send it 
| to Pree Line INpustry, P. O. Box 
2608, Houston 1, Texas. For each 
How-To-Do-It idea the editors ac- 
pt, you will receive $10. 


Editorial Index .. . 
Your editorial index of all Pipe 
NE INpustry articles published 

») is available in convenient 
mphlet form. And it’s free for the 
ing. Use the Readers’ Service blue 
steard, last page of this issue, to 
ler yours. Just check the space in- 
ated and drop the postage-paid 
rd in the mail. 


REGULAR MONTHLY DEPARTMENTS 


torial Page 4 
10's Meeting Where 14 
les of Thumb 46 
nstruction News 48 
e Line Hints 58 
sonals 66 
ppliers’ Notes 74 
‘Vhat’s New in Equipment 90 
‘ew Equipment Catalogs and Literature 97 
‘OVERTISERS’ INDEX 98 





To help you put first things first, scan these time-saving 


Vol. 4, No. 2 digests, checking 
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those you want to read first. 


Simple Automatic Controls Pay Off 
Simplified control was the keynote in the design ol the new 
Sadger pipe line. Instruments as well as heavy equipment ar 


inter¢ hangeable from station to station 
By Joe M. Purvine Page 16 


How to Calculate Pipe Stresses (Part 1) 

[] This new tabulation method can save you time without sacri- 
ficing accuracy in calculating stresses in’ three-dimensional! 

piping systems. The first part of this three-part series tells how to 


use the tabular method. 


By K. Hao Hsiao Page 20 


Trend Toward Larger Electrical Drives 
What is the trend in pipe line electrical drives? Generally it 1s 
toward larger drives. More reliable motors are making this 
possible. 


By D. N. High and F. C, Osterland Page 26 


Discounted Cash Flow Method 
What are the factors to consider in making a capital outlay 
decision? Are your present evaluation methods meeting both 
current and future requirements? This analysis of one company’s 
policies and methods can help you develop a wise capital outlay 


program. 


By G. V. Rohleder Page 30 


Use Your Engineers to Meet the ‘Shortage’ 
Here’s a suggestion that perhaps many companies which speak 
of the engineering “shortage” have all the engineers they 
need. The author suggests that engineers are being used in jobs 
that could be filled by less technical men 
By Emmett G. Jackson Page 34 


Arctic Pipelining on the Equator 
Moving crude from the Lirik field in Sumatra led to some 
unusual means of transportation. Stanvac engineers considered 
them all and came up with what appears to be the answer for mov- 
ing the 105° F pour point crude. 
Page 36 


Report on Two-Phase Vertical Flow 
Making pressure drop calculations where the system involves 
two-phase flow is a hard job. Here are “some experimentation 
results that will make clearer the mechanics involved 
By W. C. Galegar, W. B. Stovall and 
R. L. Huntington. . Page 38 


What Is the Economical Size of Conductors? 
You don’t have to be an electrical engineer to compute the 
economical line size for electrical installations. Use this simple 
formula. 


By Herbert Argintar Page 44 
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EDITORIAL PAGE 


Critical Problems Face Oil Men 





An extremely critical year faces the oil industry 
of the U. 
likely to be settled. They are of such far-reaching 


S. Several very important matters are 


significance that the industry's operations for 
vears to come are to be vitally affected. 

The problems ahead will be of a political or 
legislative nature, rather than economic. So far 
as economic prospects are concerned, the indus- 
trys outlook is bright. Higher consumption is 
anticipated, and this will require that increased 
volume be produced, transported and refined. 

Nevertheless, there are several problems which 
oil men must meet squarely and with resolution 
in 1956. 


Oil imports is one of the important problems 
that needs to be settled in some fashion. After 
vears of arguing within the industry as to what 
should be done about imports and how it should 
be done, it is probable that some definite course 
of action will be decided upon during the next 12 
months. If oil companies do not achieve some 
voluntary solution, it is likely that Director of the 
Office of Defense Mobilization Arthur Fleming 
will use his powers to impose government restric- 
tions. 

The latter would bring another phase of the 
industry under government regulation. This should 
be avoided if at all possible. Each additional op- 
eration regulated by the government brings the 
industry closer to complete government control. 

Here is a case where warnings by Mobilizer 
Fleming gives oil companies a choice of doing 
something themselves or having the government 
do it for them. The answer will be forthcoming 
in 1956, and likely will establish a precedent that 
will have a vital influence for years to come. 


Whether natural gas prices received by pro- 
ducers are to be government regulated is another 


vital problem that will be decided in 1956. | 
less the present situation is corrected, the indus' 
will be permanently handicapped and a loi 
long step will be taken toward national Sociali 
and death of free enterprise. 


The depletion allowance js still another vi 
long-range matter that may become a _ probk 
in 1956. Efforts are likely to be made to red 
the 2714 allowance no\ 


percent income tax 


given the producing branch of the industry. 
Nothing could be of greater importance to t! 
industry's future. This long established right must 
be protected with all the resources of the indust: 
Every oil man should be anxious to do all that h 
can to explain this need to the public and me! 
bers of Congress. Otherwise, the industry ma 
be seriously and permanently injured—and what 
hurts industry is dangerous to the America 


people, whether they be laborers or capitalist 


To obtain relief on these matters through leg) 
lative routes is going to take strenuous effort 

the part of far more oil men than are ne 
actively engaged in explaining the dangers 

members of Congress and the public. Time 
short and rapidly running out, yet an entire 
too large a segment of the industry is not givu 
these matters sufficient attention. Much larg 
scale and more forcible efforts must become « 
gaged in these fights to succeed in correcti 
some of the most dangerous situations eve 

confront the industry. This will require t! 
cooperation of more oil men. 
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Quick, easy operating 
Slips over pipe 


No hinges or latches 





Clean, accurate cuts 






fant 





PIPE CUTTING AND BEVELING MACHINE 


em Made of aluminum, treated with special hardening process. Approxi- 
mately 41%, lighter providing fatigue free durable performance. 
Designated as Series L, it's available in #3-L, +4-L and +5-L. The 
regular rugged Standard available in +1, +2, +3, 
There is no Pipe Cutting and Beveling Machine lighter than a Mathey 


+4 and +5. 


There is no machine more rugged than its brother, the regular 
Standard Model. 


You can't beat a Mathey Pipe Cutting and Beveling 


Machine for accuracy, speed and economy. 


Also featuring these other field tested Mathey Products: 


SHAPE CUTTER 

COUPON CUTTER 
OUT-OF-ROUND ATTACHMENT 
FLANGE LINE-UP PINS 
MAGNETIC CIRCLE CUTTER 
MAGNETIC STRAIGHT EDGE 





7) SEE OUR CATALOG 


im tt 
COMPOSITE CATALOG 


A J ere 


es CA 
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MACHINE WORKS, INC. 


212 SO FRANKFORT TULSA, OKLA. * PHONE Diamond 3.3623 








ORIGINAL MANUFACTURERS AND ENGINEERS OF ALL SADDLE-TYPE PIPE CUTTING AND BEVELING MACHINES 























Tom W. Nelson 





Robert deSombre 


Douglas S. Craig 


Personnel Changes Announced 
By Gulf Publishing Company 


ob- 


A. L. 


served 


Burns, who recently 
thirty-fifth 


with Gulf Publishing Company, has 


his anniversary 
relinquished his duties as vice presi- 
the 
to devote full time to Gulf 


dent and general manager of 
company 
Printing Company. Burns has served 
as president of Gulf Printing Com- 
pany for the past two years, 

Tom W. Nelson, vice president of 
Gulf Publishing Company, has been 
named executive vice president and 
of the 


deSombre, director ol 


general manage 
Robert M. 


Gulf Publishing Company’s Circula- 


company. 


tion department, has been appointed 
He 


president ol 


assistant general manager. also 


was elected a vice the 


company. 


Douglas S. Craig, a veteran mem- 
ber of the GPC Advertising depart- 


ment, was named advertising sales 


manager for Pierre Linge INpustry. 
Woriep Om and THe Composir: 
CATALOG. 


Ray L. Dudley is president of Gulf 
Publishing Company and Chairman 
of the Board of Gulf Printing Com- 
pany. Burns will continue as a mem- 
ber of the board of directors of Gulf 
Publishing Company and serve on 
the company Advisory Committee. 


Gulf Publishing Company publishes 





WoRLD 
REFINER, THI 


OIL, 
ComMPpos- 


Pipe Line INpustry, 
PETROLEUM 
rE Caraoe for the drilling-producing 
REFINERY CaTa- 


Loc for the refining-natural gasoline- 


industry, and TH 


petrochemical industry, 


Judah Is Named Editor 
Of Pipe Line Industry 


Melvin A. 
the 
named editor of Pip 


Judah, an associate 


editor for past year, has been 


LINE INDUSTRY. 
A graduate of Tex- 


as A. & M. Col- 
lege, Judah served 
on the staff of the 


National Associa- 
tion of Corrosion 
Engineers for four 
years 


hie ld 


pipe line corrosion 


preparing 
repot ts on 


studies. He was re- 
called to 


Melvin A. Judah 
duty with the U. S. Navy and served 
two tours with the Seventh Fleet off 
Korea. Judah formerly was assistant 


active 


editor in the Houston offices of Chem- 
Industrial 
and the 


and Food 


ical and Engineering News, 
and Engineering Chemistry 
Journal of Agricultural 


Chemistry. 








Have you ordered your Editorial Index? 


The complete editorial index covering all issues of PIPE LINE INDUSTRY published 
during 1955 has been prepared and bound in convenient pamphlet form. It will be sent 
free to all subscribers requesting copies. Address your orders to Librarian, Gulf Publishing 
Company, Box 2608, Houston 1, Texas, or use the convenient Readers’ Service Postcard 


on the last page of this issue. Just check the space indicated. Supplies are limited. 
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‘THE NEW NO. SSS IS THE ANSWER TO 


A PIPELAYER’S DREAM WHEN IT COMES TO 


CRADLING BIG INCH’”’ 


] 





T. E. Davis, Superintendent 


Willlams Brothers Company 








Ox: of the first orders for the all-new CAT* 
583 Pipelayer came from Williams Brothers Com- 
Oklahoma. 
liately in Virginia on a section of the 30-inch gas 
eline being built from Texas to New York for Trans- 


Tulsa, \ unit was put to work im- 


tinental Gas Pipeline Corp. of Houston, Texas. 
\fter watching the No. 583 at work beside other 
erpillar-built machines, Superintendent T. E. Davis 


mented: 


ve been 26 years with Williams Brothers in pipe- 
work using Caterpillar-built equipment. In my 
And the 
No. 583 is the answer to a pipelayer’s dream when 


ion, there is no better equipment made. 


mes to cradling big inch.” 


Mr. Davis particularly liked the ground clearance 
counterweights on the new unit—the first pipelayer 
ch is all pipelayer and not a tractor attachment. 


The No. 583 has good stability and balance to obtain 
best ground pressures on each track. In addition 
track to give 
And they stay put 
retracted position without hydraulic pressure. 


counterweights retract well over 
ximum right-of-way clearance. 








The No. 583, 


pounds, 


with a lifting capacity of 130,000 
is the most efficient pipelaver in history 
worked 
people in designing it, so it answers the 
wanted licked. 


Caterpillar engineers closely with pipeline 


proble ms you 


No detail has been overlooked 


It has so many new developments, it must be scen 


A few of these 


are: the live drive which supplies steady power to the 


personally to be apprec iated. features 
boom and load lines independent of the flywheel clutch 


torque converter drive which permits crawl speeds 


necessary for lowering in, 21-inch ground clearance and 
others. So see the No. 583 soon Your Caterpillan Dealer 
will show you how the first unit-built pipelayer can 


boost profits on vour jobs 


Peoria. Illinois, U.S 


Caterpillar Tractor Co., 


CATERPILLAR’ 


-putY 
opERN weavy ent 
pl 





































(ot , DE ANGE 
- CENTRIFUGAL 
COMPRESSORS 





For easy installation, De Laval pipeline com- 
pressors are designed in two packages: (1) The 
machine plus the emergency seal tank, (2) The 
auxiliary console which contains the filters, pumps, 
coolers and other accessories. 





OL309 









Here’s more proof of the efficiency and dependability of 

De Laval centrifugal compressors for high pressure 

gas transmission. This Tescott, Kansas station of the 
Northern Natural Gas Co. has four De Laval 

centrifugal compressors in series. 

The station flow is 930 M?SCFD, station inlet pressure 477 
psig and discharge pressure 745 psig. By changing the impeller 
and a few minor parts, these units can handle 1,100 to 

1,200 M?SCFD. Three identical De Laval compressors 

are on the job in the Macksville, Kansas station 

of Northern Natural. 

De Laval centrifugal compressors offer important engineering 
features. e Pressure contact shaft seal eliminates gas 

leakage. e Construction is heavy and rigid throughout. e Units 
have high load carrying capacity. De Laval units, totaling 
more than 200,000 hp, are now in operation 

on major pipelines. 


Centrifugal Compressors 


DE LAVAL STEAM TURBINE COMPANY 


884 Nottingham Way, Trenton 2, New Jersey 
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in Tescott, Kansas station 


of Northern Natural Gas 
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Why do it 
ie hard 





when 
UNIBOLT 
Scraper Traps 


(with oversize barrel) 


|| make pigging 
so easy ! 








Unibolt Scraper Trap Closures are the most 


+ nema ae 


convenient, most practical means for blank- 
: ing off a line so that pigs may be easily 
inserted and removed from the trap. The 
scraper barrel being slightly larger than the 
pipe itself, the pig is easily inserted or 
removed. It is no longer necessary to “fight” 


the pig in and out of the trap. Release two 


THORNHILL 


P.O. BOX 1184 





RUARY, 
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bolts and the blanking plug swings open on 
a sturdy hinge. Swing the trap shut, tighten 
the bolts, and that’s all. Let the pumps do the 
hard work. No heavy blind flanges to lift on 
or off. No multiple bolts to release and make 
up. Nothing to fall on the workmen. No 
leaky threads. An oil-resistant gasket seals 


automatically . . . seldom needs replacing. 


CRAVER CO. 


HOUSTON, TEXAS 






















Here are 1227 Midwest “Long Tangent” Elbows (12”, 14” and 
16” standard weight) ready for shipment to a chemical plant. Each 
Midwest “Long Tangent’ Elbow has a straight section on each end 
equal in length to % the nominal pipe size. Thus a 12” elbow 
saves 6” of 12” pipe while a 16” elbow saves 8” of 16” pipe. It 
doesn't take long to save a lot of pipe and a lot of money... in 
this instance $4121. 
MIDWEST “LONG TANGENT” But saving pipe is not the only advantage of Midwest “Long 
ELBOWS COST NO MORE Tangent” Elbows. They often eliminate short nipples and their extra 
THAN OTHER ELBOWS welds ... save time and money in lining up and clamping pipe and 
fittings . . . slip-on flanges are more easily applied. For all the facts, 
write for Catalog 54. 
Sales Offices 
MIDWEST PIPING COMPANY, INC. New York 7—50 Church St. e Chicago 3—79 West Monroe St. 
Main Office: 1450 South Second Street, St. Louis 4, Mo. Boston 27 —426 First St. e Los Angeles 33—520 Anderson St. 


; ; é Houston 2—1213 Capitol Ave. e Tulsa 3—224 Wright Bldg. 
Plants: St. Louis, Passaic and Les Angeles Cleveland 14—616 St. Clair Ave. e Miami 34—2103 Le Jeune Rd. 


STOCKING DISTRIBUTORS IN PRINCIPAL CITIES 


MIDWEST WELDING FITTINGS | 


MIDWEST WELDING FITTINGS Improve Piping Design and Reduce Costs 


COCO UORBBABG 
CS AD) @B@C\01@@& 








G.E."S NEW ENGINE-DRIVE WELDER GIVES YOU... 








Steady Welding Output—at Full Load; 
Improves Weld Quality, Costs Less Too 


ou’re using more than a 200-amp 
ine-drive welder for light to medium 
’ construction, you may be losing 
ey. You may be paying for ineffi- 
compensating for excessive loss of 
erage and arc heat when operating 
ill load for sustained periods. 
Ww, with G.E.’s new 200-amp engine- 
e welder, it’s not necessary to buy 
€ expensive, higher rated machines for 
line, light construction, or job-shop 
k. This field-tested welder gives you 





steady output and 100% arc stability, 


hour-after-hour, even when operated 
above full load. 

Test this powerful new welder yourself, 
and see the many advanced design fea- 
tures—new slow-down control, extra 
rugged construction, and many others. 
Contact your nearby G-E Welding Dis- 
tributor today. He’s listed in the yellow 
pages of your phone book. Section 714-3, 
General Electric Co., 


New York. 


Schenectady 5, 


GENERAL @@ ELECTRIC 


EXTRA-STURDY 
this demonstration 
edge while welder 


construction is 


is 


Five 


operated at full 









shown in 
nickels stand on 


load 












Robt. K. Little 
Midland, Texas 





‘ ‘ 
\ 5B 
hr | Lloyd A. Brudvi 
} 4% P 


[hose man 
are rely 
WW SUVWIOU.. . 


Chandler Markell 
Tulsa, Oklahoma 







IN THE OIL COUNTRY 


Nothing can beat ‘‘on the spot” service, particu- 
larly when you know it is specialized. These men 
are Youngstown Field Engineers—specialists in 
Oil Country Tubular Goods and drilling opera- 
tions. 

Strategically located to best serve the oil fields, 
they actually live with your problems. 

Their job is to help you secure all the advantages 
built into Youngstown Oil Country Tubular 
Goods. 

When you need tubular engineering service con- 
tact your nearest Youngstown Sales Office. 

-, You'll find Youngstown’'s Field Engineering Serv- 
oe Hinata ‘ S ice as near as your telephone. 


Shreveport, La. 


W. G. Kingelin 
Bellaire, Texas 







YOUNGSTOWN DRILL PIPE 
MADE FOR OIL MEN BY PIPE MEN 














THE YOUNGSTOWN SHEET AND TUBE COMPANY «...! iis 


Carbon, Alloy and Yoloy Steel 
General Offices Youngstown, Ohio District Sales Offices in Principal Cities. 
SHEETS - STRIP - PLATES - STANDARD PIPE - LINE PIPE 


MECHANICAL TUBING - COLD FINISHED BARS - HOT ROLLED BARS - WIRE 
TIN PLATE - ELECTROLYTIC TIN PLATE - BLACK PLATE 


- OIL COUNTRY TUBULAR GOODS - CONDUIT AND EMT - 


- HOT ROLLED RODS - COKE 
- RAILROAD TRACK SPIKES - MINE ROOF BOLTS 





12 For more data on advertised products, use Readers’ Service Cards, last page. PIPE LINE INDUSTRY S FEBRUARY, 19 
















sas compressor performance 
and low maintenance costs” 


ves GUIT 
Security Oil 


for dependable 


Say pumping station operators 
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Smooth, continuous operation is a must for these units in service at a South Texas gas com- 
pressor plant. They are responsible for the steady flow of essential natural gas through pipe lines 
to homes and industries as far north as Detroit and New York. Gulf Security Oil provides the 
sure, effective protection needed for cylinders and bearings in both engines and compressors. 


You can depend on Gulf Security Oil to pro- 
vide the proper lubrication that is so impor- 
tant to vital compressor units if operating 
troubles are to be prevented and mainte- 
nance costs kept low. 

Gulf Security Oil has a record of outstand- 
ing performance in scores of gas transmission 
plants. After years of operation with this 
quality oil, the cylinders and piston rings of 
both the compressors and power assemblies 
show negligible wear. And few carbon de- 
posits have formed on power cylinder ports 
and pistons. 


If you are installing new compressor units, 
or feel that you're not getting the most effec- 
tive lubrication possible for your present 
units, it will certainly pay you to try Gulf 
Security Oil. Contact your nearest Gulf Office 
and have a Gulf Sales Engineer call. 

Gulf Oil Corporation + Gulf Refining Company 


1822 GULF BUILDING, PITTSBURGH 30, PENNSYLVANIA 


GULF 








The finest petroleum products for your every need 












For more data on advertised products, use Readers’ Service Cards, last page 
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P. O. Box 277 
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Positive Protection 
Against Pressure Surges 


KINZBACH 


MODEL 412 


RELIEF VALVE 


for Pipelines and Refineries 


When a pressure overload in the line is 
reached, the Kinzbach Model 412 Relief Valve 
opens instantly to full capacity. This valve pro- 
vides automatic resetting at a pre-determined 
pressure drop, positive seating and facilities for 
functional testing. 

The Model 412 uses line pressure for open- 
ing and closing. The opening pressure is pre- 
set by application of a dead weight load. 
Opening and closing action is positive and 
reliable. The pre-set pressure never changes. 

Kinzbach Model 412 Relief Valves are avail- 
able in 2”, 3”, 4”, 6” and 8” sizes for working 
pressures up to 1000 p.s.i. Write for Bulletin 
RV412 for full technical data. 


KINZBACH 









KINZBACH TOOL COMPANY, INC. 


Houston, Texas 


Export Office: 74 Trinity Place, New York, N. Y. 





19-23 


19-25 


MAR. 
12-16 


19-21 
22-23 


APRII 


1- 8 


17-19 


18-20 


19-20 


23-25 


30- 
May 4 


MAY 
7-10 


10-11 


13-16 
22-24 


24-25 


JUNE 
24-27 


25-26 


American Institute of Electrical 
Engineers, Hotel Statler, New 
York 


Technological Institute of Monterre 


and National Association of 
Corrosion Engineers USA, Short 
Course on Corrosion, Monterrey. 

American Society of Civil Engineers 
Construction Division, Committ 
on Pipe Lines, Baker Hotel, Dallas 

National Association of Corrosion 
Engineers, Tulsa Section, Corro- 
sion Short Course, Mayo Hotel, 
Tulsa. 

American Institute of Mining and 
Metallurgical Engineers, Hotel 
Statler, New York 

National Engineers’ Week. 


National Association of Corrosion 
Engineers, Hotel Statler, New 
York. 

Mid-West Gas Association, Hotel 
Fontenelle, Omaha, Nebr. 

New England Gas Association, Annual! 
Meeting, Hotel Statler, Boston. 


National Oil and Uranium Exposition 
48th District Agricultural Associa 
tion Building, Los Angeles. 

Corrosion Control Short Course, 

The University of Oklahoma, 
Norman, Okla 

Southern Gas Association, Conferenc: 
on Use of Electronic Computers 
by Engineering Personnel, 

Hilton Hotel, El Paso. 

Southwestern Gas Measurement 
Short Course, University of 
Oklahoma, Norman. 

Conference on Marine Corrosion and 
Fouling Problems, University of 
California Engineering Extension 
La Jolla Campus. 

Indiana Gas Association, French 
Lick Springs Hotel, French 
Lick, In 

Southern Gas Association, Annual 
Convention, Dallas. 


API Safety & Fire Protection Midyear 
Meeting, Warwick Hotel, 
Phiiadelphia. 


AGA Distribution, Motor Vehicles 
and Corrosion Conference, 
Congress Hotel, Chicago. 

AGA Gas Supply, Transmission and 
Storage Conference, Conrad 
Hilton Hotel, Chicago. 

API Division of Transportation, 
Shamrock-Hilton, Houston. 

Pennsylvania Gas Association, 
Pocono Manor Inn, 

Pocono Manor, Penn. 

Natural Gas & Petroleum Association 
of Canada—Sheraton Brock 
Hotel, Niagara Falls, Ont., 
Canada. 


Canadian Gas Association, Manoir 
Richelieu, Murray Bay, Quebec. 

Michigan Gas Association, Grand 
Hotel, Mackinac Island, Mich. 
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PRODUCTS OF 
NEWPORT STEEL 


Cold-Rolled Sheets 

Hot-Rolled Steel in Coil 
Modern furnaces, rolling mills and other new facilities pour Hot-Rolled Pickled Steel in Coil 
Hot-Rolled Sheets 

Hot-Rolled Pickled Sheets 
Galvanized Sheets 


Galvannealed Sheets 
70 years’ background in fine steelmaking, personnel old in Colorbond Sheets 


forth tons of steel to the most exacting specifications of 
line pipe users who prefer the quality, service and flexibility 


of the Newport operation. Here is an organization with 


experience and young in outlook, new efficiency and greater Electrical Sheets 


accuracy in production control. Centrally located for eco- Alloy Sheets and Plates 
Electric Weld Line Pipe | 
Roofing and Siding 


nomical Waterail-Truck delivery, Newport is an exceptional 
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On the Badger Line... 


imple Automatic 
ontrols Pay Off 








A single basic pattern used for constructing 


and equipping each station. Instruments and heavy equip- 


ment are interchangeable. 


By JOE M. PURVINE 
Cities Service Oil Company 
BapGER Pipe LINE consists not of 
one single pipe line but of three sepa- 
rate lines joined together at strategic 
locations to provide the most flexible 
petroleum products transportation 
and delivery system in operation 
today. The system is jointly owned by 
Dela- 
The Pure Oil Company and 


Cities Service Oil Company 
ware 
Sinclair Pipe Line Company. 

One line originates at the East Chi- 
cago, Ind., pump station and termi- 
nates at the Madison, Wis.. 
station. This line, consisting of 175 


meter 


miles of 12-inch pipe, daylights at the 
Canal Junction crossover and the Des 
Plaines and Rockford meter stations 
on its route to Madison. 

A second line originates at the 
Lemont, Ill., pump station, cross-ties 
to the East Chicago-Madison line at 
Canal Junction, and terminates at the 
Harlem Avenue meter station, This 
line is made up of about 18 miles of 
10-inch pipe. 

The third line, consisting of 67 miles 
of 8-inch pipe, begins at the Peru, IIl., 
pump station, passes through a mete 
station at Middlebury, Ill., and termi- 
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Delaware 


. Bartlesville 


nates at the Rockford meter station. 
This line ties to the East Chicago- 
Madison line at the Rockford meter 
station. 

The pump stations at East Chicago 
and Lemont, each of which is pow- 
ered by two 300-horsepower, 2300 
volt, 3600 rpm, explosion-proof mo- 
tors, are fully equipped with electrical 
auxiliary equipment and supervisory 
equipment to facilitate their control 
remotely. The pump station at Peru 
is powered by two 250-hp, 2300 volt, 
3600 rpm, vertical, explosion-proof 
motors. Although the Peru station is 
electric, it is not equipped for remote 
control. All meter stations are out- 
fitted with electrical equipment which 
is controlled locally by push-button 
operation. 

Switchgear for the East Chicago 
and Lemont pump stations is of out- 
door, heavy duty, metal-clad construc- 
tion. The gear for each station con- 
sists of an incoming line compartment 
equipped with an oil circuit breaker; 
two motor-starting compartments, also 
equipped with oil circuit breakers: 
two auxiliary compartments, one of 
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which houses the magnetic starti 


equipment for the motor-operat: 
valves, and one which contains t 
tripping batteries, battery charger, « 

Switchgear for each meter stati 
consisting of magnetic starters | 
motor-operated valves, Ci. iS ol 
door construction. Each central cx 
trol cabinet affords push-button op: 
ation from its front. The gear fon 
Peru pump station is of metal-c! 
construction and houses an incom! 
line air circuit breaker, two air cir 
breaker motor starters and an aus 
lary compartment. 

Although large in scope, operati: 
of the system basically is simple ai 
uncomplicated because simplicity 
control was designed into the syste 
Controlwise, simplicity dictates th 
the number of functions to be pe 
formed by human operators be kept 
a minimum. By using the basic cont: 
circuitry of a sequentially-operat: 
unit and triggering that circuitry | 
the manipulation of a single lev 
simple control methods were achiev 

Supervisory equipment installed 
the Badger system utilizes the tim: 
code principle. Physically, the contr 
system consists of a master contr 
panel in the dispatcher’s office at Di 
Plaines; similar control panels at tl 
East Chicago and Lemont pump st 
tions; and field equipment cabine! 
at Canal Junction and Cities Servi 
East Chicago refinery. Due to clos 


proximity, control of the Sinclair 1 
finery booster pump and associat 
valves is obtained through equipme: 
at the East Chicago pump station. 

Though operation of the syste: 
normally is accomplished remote! 


from Des Plaines, each pump statior 
control panel and each field cabinet 


has provisions for local control of i! 
own station equipment. Local contr 
of the pump stations may be either b 
the supervisory equipment or by pus! 


buttons at the controlled equipment 


At the Cities Service refinery an 
Canal Junction, however, local co 
trol is possible only by use of pus! 
buttons at the equipment. 

at Di 
Plaines is equipped with a graph 


The master control panel 


mimic which portrays the enti 
Badger system. The panels at tl 
Lemont and East Chicago pump sta 
tions also exhibit a graphic. Each « 
these mimics, however, exhibits on! 


the particular part of the system whic! 


can be controlled from the pump sta 
tion console, Field equipment cabinet 
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FIGURE 1—Diagrammatic 

layout of Badger pipe line 

system. Chief dispatcher’s 

office is at Des Plaines, 

lll, Local offices are at 

Lemont and East Chicago 
pump stations. 


Canal Junction and the Cities Serv- 
refinery do not present a graphic. 
fact, the only control lever on 
er cabinet is one which, by opera- 

transfers control from remote to 

i, thereby making local control 
ible by operating push-buttons at 
controlled equipment. 
ontro] levers on the control panel, 
ited relative to their respective 
ts and properly identified, are ma- 
ulated for control of the units 
eration of a control lever automat- 

lly initiates operation of the cod 
which generates a code by alter- 
ely applying to and removing from 
wire line a direct current source. 

direct current pulses applied to 
line are transmitted to all field 
tions, each of which has a line relay 
ich follows the code and a code 
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unit which interprets the code. At th 
field station which has the assignment 
for a particular code, the appropriat« 
control relay is energized, causing th 
field equipment it controls to operat 
accordingly. 

Interlocking code features within 
the units force the coding unit at the 
control point automatically to tak 
control of the system should both th 
control point unit and field unit at- 
tempt to code simultaneously 

To demonstrate the simplicity of 
operation, the simulated delivery of a 
product into the Badger system from 
Cities Service refinery should suffice 
This particular operation actually re- 
quires more manipulations than does 
any other control function throughout 
the system 

On the master contro! panel at Des 











ee 4 ) 
. rf WF 
WATERWAYS & 
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Plaines, the 
which of the six alloted tanks at the 
Cities Service 
product to be delivered into the lin 
He then 


ciated leve. whicl riutomatically 


dispatcher determines 
refinery contains th 
turns and depresses the asso 
establishes the code transmission 
open the sel cl d motor-ope rated tanl 


When the tank valve. whicl 


also doubles as the suction valve for 


valve 


the refinery booster unit, is full open 
a limit switch closes the control ci 
cuit to start the booste1 pump moto 
Simultaneously, a time-delay relay 

energized which, when timed out, wil 
start the transmission of a code trom 
the field equipment to the pump sta- 
tion equipment to open the East Chi- 
cago pump Station block valve The 
operator sets up the opening of this 


valve by turning and depressing the 
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proper lever. When the block valve is 
open, the refinery stream is admitted 
to the pump station. 


The dispatcher then selects which 





itt 





of the main pump units he wants on 
the line; then by turning and depress- 
ing the associated control lever, he ini- 


FIGURE 2—A typical code unit 
Two types of relays are used. Squar 
armature relays (top row) are usex 
for timing; the round-type (lowe 
rows) are used in counting chai 
and for all interpreting function: 


FIGURE 3—Chief dispatcher’s control console which shows layout of 
Badger line. Arrows show direction of flow; indicating lights show 


tiates opening of the proper suction other conditions. Impulse duration telemeter receivers are at left 


valve. A pressure switch, closed when providing a means to operate the sys- 


there is sufficient station suction pres- tem, also provide visual indications 
sure, in series with a limit switch, which enable the operators to ascer- 
closed when the suction valve is full- tain at a glance the status of any 
equipment. When any pump station o1 
refinery equipment, whose operation is 
being indicated back to Des Plaines, 
changes position and operates its con- 
tacts, a code automatically is initiated. 
Hence, the manipulation of one The same code unit which interpreted 


control lever for the refinery booster the control code generates an indica- 


open, energizes the control circuit to 
start the selected pump unit. When 
the unit breaker pulls in, the motor- 
operated discharge valve is energized 
to open. 


unit, one to position the block valve. tion code containing the information 
and one for the main pump station of the change in position of the equip- 


unit is all that is required to accom- ment. This code is received at the con- 
plish the desired operation. Should _ trolling station, interpreted, and causes 
the dispatcher require maximum sta-_ the appropriate indication relay to 
tion throughput, he needs only to op- change the lamp indication on the 
erate an additional lever to bring the contro] panel. 

second unit on the line. To shut the The graphic display includes flow 
station in, it is necessary only to ini- arrows to show actual flow through 


tiate closing of the discharge valves, the various stations and the system. 
and the station will go down in the ‘These arrows are illuminated auto- 
sequence of discharge valve close, matically in agreement with the code 
pump motor off, and suction valve information received from the field. 
close. Lamps corresponding to lever positions 

The control panels, in addition to show actual functioning of equipment 


in the field, determined by informa 
tion automatically transmitted fron 
the field. In addition, small target 
type lamps show each unit in the 
process of sequencing, when contro! 
and indication codes are in progress 
and when there is a failure of th 
transmission system. = 

In addition to the automatic indi 
cation system, the dispatcher has 
manually-operated record-keeping dis 
play which is an extension of the aut: 
matic board. This panel consists of 
graphic display of all delivery valv: 
at Des Plaines, Harlem Avenue, Roch 
ford and Madison meter stations. Th 
display has a toggle switch associate: 
with each valve shown, and each val\ 
has two indication lamps to shor 
either open or closed position. Opera 
tion of the toggle switch from one pr 
sition to the other will cause ane « 
the indication lamps to light alon 
with the appropriate flow arrows | 
the piping mimic. 

At Canal Junction, where the Ea 
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Chi: ago-Madison and Lemont- 
Ha:!em lines are manifolded, there 
are ight motor-operated gate valves. 
[hese valves are piped up in a double 
yvalv arrangement of four sets of two 
valves each, This manifold provides 
the (lexibility needed to divert prod- 
ucts from the Lemont-Harlem line to 
the East Chicago-Madison line, and 
vice versa. 

Each set of two valves operates 
simultaneously from one transmitted 
code. In addition, each set of valves 
in the main lines are interlocked by 
local wiring with the set of valves in 
the by-pass. This arrangement pre- 
vents splitting the stream in either 
of the lines and reduces to a minimum 
the possibility of turning both streams 
into the same line. The local wiring 
interlock is backed up by a relay in- 
terlock in the supervisory equipment. 

Incorporated in control of the 
pump stations are various protective 
and shut-down devices. Motor bear- 
ings and windings, pump bearings and 
pump cases are protec ted against over- 
temperature operation by thermo- 
couple-actuated relay shut-down sys- 
tems. A sensitive relay receives the 
intelligence from the thermocouple 
and, in turn, operates a power relay 
which performs the shut-down func- 
tion. Pressure switches protect against 
low suction pressure, but not against 
high discharge pressure. When pump- 
ing to Rockford or Madison from 
either of the pump stations, the oper- 
ating point is back on the flat portion 
of the pump curve where there is in- 
sufficient differential. Application of 
a high discharge pressure switch under 
this condition might cause false shut- 
di 


ns 


ich pump station and meter sta- 
ti is equipped with an instrument 
panel in the control room, The pump 
station instrument panels contain cir- 


cular chart recorders for suction, in- 

ediate and discharge pressures; a 
( ar chart flow recorder and dig- 
ila’ totalizer; a circular chart temper- 
a recorder; differential pressure 


ating gages to disclose the pres- 
drop across the hay tanks and 
iers; and a strip chart recorder 
h is used in conjunction with the 
lace detector, or product indica- 
init. Each meter station panel 
uins all the instruments listed 
© except the pressure recorders. 
each control room there is also 
lsyn driven print-out head and 
lizer. This unit is driven by a 
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FIGURE 4—Cabinet and general wiring. Also” 


shown are terminal boards, primary lightning 
protection and line of relays at lower left. 


selsyn transmitter located near the 
meters in the equipment area, Each 
positive displacement meter feeds a 
drives the 
selsyn unit. Also found on the com- 
binator at 


combinator unit which 


each pump station is a 


mechanical-electrical transmitter 
which drives the synchronous move- 
ment in the flow recorder. 

One instrument used in the Badget 
system not generally found in pipe line 
operations across the country is the 
particular interface detector installed 
at each station. This unit electron- 
ically measures on a relative basis the 
dielectric constant of a liquid hydro- 
carbon. 

In operation, a radio-frequency en- 
ergy is transmitted to a capacitance 
measuring circuit. This energy is im- 
pressed across two capacitors in series, 
which are so proportioned that the 
greater part of the voltage drop is 
across the first capacitor. Then by a 
special diode voltmeter circuit, the 
drop across the second capacitor is 
measured. This drop is the actual 
voltage used to determine the product. 

At Canal Junction, the two prod- 
uct indicator recorders are equipped 
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with retransmitting slide-wires which 
input to a telemetering unit, This in- 
telligence then is transmitted over 
leased wire facilities to receiving in- 
struments located in the dispatcher’s 
office. 

All Badger stations readily are avail- 
able to the dispatcher for any control 
or communication function. In addi- 
tion to ordinary local and toll tele- 
phone service, the Badger system sup- 
ports a closed teletype network over 
leased wire line. Each pump station 
and meter station has a teletype ma- 
chine in its control room, For control 
of the pump stations, the master and 
remote supervisory equipments are 
tied together by leased wire circuits 

Maintenance of equipment and in- 
the fact 


pattern was used for 


struments is made easier by 
that one bask 
construction and equipping of each 
station. Instruments are interchange- 
able from one station to another: 
heavier equipment also is duplicated 
Operating personnel experience no 
difficulty in performing their classified 
duties should they be called upon to 
than thei 


The End 


fill in at a station othe 


own. 
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How to Calculate Pipe Stresses 


This new method can save time in calculating three dimensional system 


pipe stresses. This is the first in a three-part series. 


Part 1. How to Use the Tabular Method 
Part 2. Systems with Different Moments of Inertia 
Part 3. How to Handle Elbows and Bends 


By K. HAO HSIAO 
he Ralph M. Parsons Company, Los Angeles 


PIPING SYSTEMS, as part of the equipment of modern 
pipe line stations and refineries, are subjected to high 
temperatures, pressures and corrosive conditions. ‘Thus, 
in order to prevent failure of equipment and withstand 
the great stresses due to thermal expansion, piping stress 
analysis has become increasingly important. 

Piping stress calculation by conventional methods is a 
tedious process, prone to error: the analyst must face the 
monotony and labor of computing many rows and tables 
of figures, and go through the mechanical routine of 
solving simultaneous equations for each piping system. 
A “fatal” error in signs, which would require complete 
repetition of calculations must be avoided. 

‘There is a great need for a time-saving method of cal- 
culation. 

The tabulation method presented here saves hours 
without sacrificing accuracy in piping stress calcula- 
tions. The proportion of simplification increases with 
the number of pipe branches in a system. It also elimi- 
nates the necessity of locating the centroidal axes of a 
system and the centroids, ends and joints of its different 
branches with respect to these axes in three perpendiculai 
planes (in addition to an isometric view), for calculations 
of bending moments and torques about these points. The 
analyst requires only one isometric view, where such loca- 
tions are unnecessary, This method also simplifies the 
placing of signs, thereby reducing the chances for errors 
to a minimum, and resolves itself into a method of auto- 
matic substitutions and simple arithmetic operations in 
tables. 

By applying ratios of cross-sectional moments of inertia 
to systems with different pipe branches, the same basic 
equations may be used for solution of forces acting at 
the centroid of a system with constant or different mo- 
ments of inertia. By tabulating the coordinates of cen- 
troids of elbows and their products in the same way as 
the coordinates of straight pipe branches and their prod- 
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ucts, the procedure of tabulation and calculation ar 
almost identical for systems containing only straight 
branches and systems containing both straight branchies 
and elbows, Thus, by using this method an analyst can 
calculate the stresses in any one of the above syst 
almost as expediently as the simplest system, Le., the 
system with constant cross-sectional moment of inertia 
and without any elbow. 

In this method the moments and products of inertia ol 
any system are calculated directly from the coordinates 
of centroids of individual pipe branches with respect t 
any set of arbitrarily chosen axes. This eliminates calcu- 
lating the line inertia values with respect to the tru 
centroidal axes of the system. The arbitrarily chosen axes 
can be placed in such a way that many of the coordinates 
to be listed are equal to zero, so the calculations for these 
coordinates become unnecessary. 

According to the conventional method, one centroidal 
moment of inertia for each straight branch is tabulated 
twice; two centroidal moments of inertia are tabulated 
twice, and one centroidal product of inertia once, for 
each elbow. Thus, a system containing 5 straight branches 
and 4 elbows requires the tabulation of 30 centroidal 
values. This number increases with the number of pipe 
branches. In this method, however, a maximum of six 
summarized centroidal values needs to be tabulated (o1 
a system of any shape and any number of branches. 

Tables 1, 2 and 3 appear on the following pages with 
data from Example 1 written in. Three numerical examples 
appearing in Parts 1, 2 and 3 of this series are given ‘0! 


piping systems with constant and different moments of 


inertia, and a system containing quarter bends. In the | ist 
example the table for line inertias is applied to a thi 
dimensional system and a single-plane system. Then, 


author shows how to adapt this table to any single-ple ne 


system in general, i.e., a system not subjected to displa 
ment perpendicular to its own plane. While the for ’s, 


PIPE LINE INDUSTRY « FEBRUARY, 1 



















net lengths of the piping system which expand in 
X, Y, and Z directions respectively 

( thermal expansion in 100 feet of pipe due to a 
rise from installation temperature to operating 
temperature, inches 
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Substituting Eq. (4) in Eqs 2), and (3), the 
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right hand terms of the latter becom 


d,cEl 
and (72.800 ° Substituting an expansion factor « 
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in these terms, and dividing Eqs 2) and 
172.800 
) by line inertias - I, . and | re spec Live ly. we ¢ btain 
FIGURE 1—Piping system with a constant moment of inertia. 
The coefficients in the above equations are obtained 
in Table 1 and are designated with the following lettered 
ents and stresses fo simple single-plan systems can circles, which eliminate the necessity of handling lare 
ilculated with minimum effort from tables given in fieures of line inertia values themselves 
piping stress books, the aforementioned table for 
e-plane systems is most efficient for cases where the | I M I N I 
ber of branches is great, or where the net expanding 
; ; 1, 
th for a system in any direction is different from the Pp | o—! rR =—-* lig 
: ; . I 7 ies I 
tl length of the system in the same direction 
I lo 
R | I d.cl 
Piping System With Constant Moment of Inertia Ins 
t \ piping system with constant moment of inertia 1s 
n in Figure 1. If the fixed point with re spect to expansion in Figure 
: , is changed from f to f{’ due, for instance, to the upward 
in For purpose of computation, we assume end f as fixed é ) 
° ‘ , , . expansion oO! a vessel at the same temperature, connectec 
end a in expansion. The forces X, Y and Z, which | p as 
‘ ° . to the system at I and anchored at f’. then the net ex 
this expansion at a, are transferred to the centroid é sae! d 
panding length in Y direction is d’, instead of d,. and 
a he system which is behind the bedf plane, These 
: the direction of the force Y is reversed. The flexibility 
are shown in opposite directions to expansion but 
ies of the system, however, is not changed, so that the same 
) in the same directions as the centroidal axes. The dotted ea ; 
: we 1s 1 ch length “df” is used in line inertia calculations. If the 
s at b represe - original “arbitrarily chosen axes, . 1: . 
; b present t , . ' - , above vessel is at a different te mperature, its thermal 
vhich will be used instead of the centroidal axes for expansion e’ and c’ are different from those of the piping 
: computation of line inertias and will be explained later. In this case. denoting leneth with LJ.« leee’ should 
fundamental equations for solution of X, Y and be substituted for dyc in Eq. (6). The total expansion 
es / lorees acting at the centroid of the system, caused by in Y-direction is then, from Eq. (4 
Py U ial expansion can be derived from the Elastic En- | 
° . L j ‘ . (9) 
Vheory, These are ) 100 
i] Eq. 1) on Eq 9) are used for calculation of actual ex 
“a ; ; \xEI ; 
“ Al; Wi. ZI - ] 
} 1/28 
ed 
XI., + YI, — ZI Oye ) K. HAO HSIAO i BA 
Alxy 4 y / = é . f f received "3 ™ 
co 1728 About St 
; h and M.A. degrees from Stanford 
a , , AzEl : , 
XI YI, ZI, 1798 the University. Following graduation 
a Author he was employed in the Mechani 
iX ; : 
Ax o .. : =, 2 < cal Engineering department of 
yt ") () () . , ‘ 
Ohio State University. He later 
worked with Aluminum Limited 
in 3 ) j if 1 ) » i @ syste abou i s 
moments of inert a of the piping system about it in Montreal and as a stress engi 
‘ centroidal axes. (ft. ‘ . iy 
i Iss, Iys products of inertia of the system about the same neer with Canadair Limited in 
z axes. (ft. the Same city. Hi Was also em 
y aes Ule < < si ) ) * SVStE f ~ : os 
. Os tot il thermal expansion of the system in th ployed by Stadler, Hurter © 
, ; X, Y, and Z directions respectively. (inches Ge , : 
E modulus of elasticity of the piping material at Company, consulting engineers, 
operating temperature pounds per square inch He is now a structural designer 
4 I I - of j ‘ ) SS- j ets are: . 
noment of inertia of the cross-sectional metal area with Ralph M. Parsons (¢ ompany 
; of the pipe. (in. . ; 
in Los Angeles 
erical values of ‘“‘c’’ are given in Piping Stress Calculations Sim 
S. W. Spielvogel, p. 93. 
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pansions in a system for purpose of determining “cold 


spring,” but are not required in the tables presented 
herewith. 

According to the procedure of calculation in Table 1, 
the moments and products of inertia of a piping system 
are calculated directly by using the original arbitrarily 
chosen axes. This procedure is based on the following 


equations: 


Plane Equation 
i All Branches i Bran. | Plane 
X-Y Y’, > hy 0.3 > hy 
i= All Branches i Bran. | Plane 
eS! ; 03> 1 ] 
y - Z I Same as above 
X -} I > hx. + 0.3 > ix’ x [Ss 


0 > Ff ] 
Same as above 
..8 I”, > biz. + 0.3 > hav z: [S. 
03>! ] 


Same as abov e 


X-Z I’, 


Y-Z I's 


Dos => l,* -+- ls 


i All Branches i Bran. | Plane 
X - ¥ I, > bx 0.3 > hixiy 
i All Branches i Bran. | Plane 
= l, +03 Sh 
X-Z I > bixiz 0.3 > bxiz | St 


Where 

x, y, Z = coordinates of the centroid of each piping branch 
with respect to the original arbitrarily chosen X, 
Y and Z axes. 

x, y,Z = coordinates of the centroid of the piping system 
with respect to the original arbitrarily chosen X, 
Y and Z axes. 

1 = length of each piping branch. 


lx, ly, ls = lengths of piping branches parallel to X, Y and 
Z axes respectively. 
Ix, Ioy, loz —= sums of centroidal moments of inertia of the above 


lengths about their own respective neutral axes. 


The same “i” is used over the summation signs of all 
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FIGURE 2—Single plane piping system: X and Y axes pass through ‘h 
the individual centroids of least two branches. 


terms in each column in Eq. (10). For clarity of pres 


tation, it is given only over the summation sign for I’, and 
[., and is not repeated for terms below them. 


The procedure indicated in Eq. (1) eliminates the 


necessity of tedious and error-prone process of locat 
in three perpendicular planes (in addition to an isometri: 
view): (1 


2) the coordinates with respect to these axes of individ- 


the true centroidal axes of the piping syst 


ual centroids of different piping branches (for calcula- 


tion of line inertia values), and (3) the coordinates 
ends and joints between the piping branches (for cal 
lation of moments and torques). Therefore, in addition 
to the simplification in numerical calculations, the result- 
ing procedure of calculations in accordance with Table 
| requires only a simple isometric view of the syst 
where such locations are unnecessary. 

Table 1 contains a “Basic Table,” in which are listed 
the numerical values of the centroid coordinates x. y and 
z and length / of each piping branch, their products and 
their respective “Basic Sums.” [See Table 1, row (1 


Then the values for branches in torsion in each perpen- 


dicular plane is increased by 30 percent to take into a 
count their torsional effect on flexibility [See rows 
3), (7), (8), (12), 13 


values for each plane. These final values are used to co 


|, resulting in different final 





pute locations of centroidal axes, line inertia values an 
the ratios of these inertia values in Eqs. (8) [See 1 
20) |]. These ratios are to be inserted in Table 2 for 


solution of X, Y, and Z forces indicated in Eqs. (5), (¢ 
and (7 


The arithmetic operations are given in the left-ha 


f 


margin of Table 2, and are self-explanatory. These for 
are then inserted in Table 3 to calculate the moments a 
torques about each end or joint of the piping syst 
Thus, there are two moments for each end or joint 
each plane as indicated in rows (1), (2), (3), (4 
and (6) of Table 3. 


The signs of these moments are obtained from the 
rections of the X, Y and Z forces and the signs of t! 


moment arms, 1.€., X ms 9 y and Z z by means 
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FIGURE 3—Three dimensional analysis: Apply right palm rule for signs 


Right Palm Rule.” (stated late: The algebrai 


sum of these moments in each plane gives the resultant 
moment in that plane, i.e., Mx,, Mx, or My,. Two of the 


resultant 


1 
tne 


moments are bending moments, from which 


combined bending moment and bending stress can be 


While the number of 


obtained. The third moment is actually a torque, from 
which the torsional stress can be found. 











rows in the “Basic Table” in- 


ises with number of pipe branches, the remaining por- 


tT 


of Table 1 contains exactly the same number of rows 
ures regardless of the shape or number of branches 


i system. Thus, doubling the number of branches only 


eases the 


T able” to 


its original number. In other words. if the numbe1 


number of rows in the “Basic 


anches is increased from five to ten, the only change 
able l 


Basic Table.” Therefore. the greater the number of 


is the tabulation of five additional rows in 


hes in a system, the greater is the extent of sim- 


ition in computations. When the three dimensional 
a system of three 


may be left blank 


m reduces to its simplest form, i.c., 


branches, rows (2), (7) and (12 


ce the locations of original X, Y and Z axes may 
sen “arbitrarily.” it is best to select axes such that 
axes, if extended, will pass through a maximum 
r of centroids of branches. Such a selection of axes 
uses greatly the number of coordinates to be listed 
ble 1, thereby cutting down the time and labor re- 
for calculations. The author prefers the follow- 
lection: in a three-dimensional piping system, two 
axes are placed in a plane containing the greatest 
r of piping branches, while the third axis is co- 
with a branch perpendicular to this plane. Such 
ction is shown in Figure 1 as dotted lines and also 
imple 1. In a single-plane system, the axes X and 
xtended, pass through the individual centroids of 
t two branches of the piping as shown in Figure 2. 
a selection is made in Example 3 for both single- 
ind three-dimensional systems for comparison with 


dle 1. 


Stresses 


moments and torques from Table 3 can be used 
npute bending and torsional stresses at any point 
JARY, 1956 » 
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of maximum bending moment and at the 


of bending stress f 


stress | 


FIGURE 4—Piping system with constant cross-sectional moment of 


inertia, | 160.8 in.* 

in a piping system. They are usually calculated for points 
nozzles ol Ves- 
sels and equipment. The longitudinal stress f, is the sum 
due to thermal expansion and axial 


due to pressure inside the system, Hence 


M \ 
f; I T F p( ) 1] 
S \ 


where M bending moment (in.-lb 
S section modulus (in 
p internal pressure (psi 
A cross-sectional area inside pipe (in 
A, cross-sectional metal area of pipe (in 


Ihe torsional shear stress f; is 


T 
tT. 
IS 
where T torque in.-lb 
The circumferential stress f. is 
i 2ip (approximate with sufficient accuracy 
The combined stress is then 
f Y [fi + fe + V4 f f 14 


Right Palm Rule 


Chis simple rule is used to determine quickly signs of 
Table 3 


arbitrarily chosen axes as shown below, their positive di- 


moments and torques in Assume the original 
rections being opposite to the directions of thermal ex- 


pansion Ax, Ay and Az respectively. [See Eq. (4 


Thus, the X-Y plan 
Z-axis is perpendicular to paper The analyst should 
view X-Y plane by looking down at the paper, X-Z plane 
from top of paper and Y-Z plan 


is parallel to paper, and the 


from right side of 


paper. Then, open the right palm, and point the thumb 
in the direction of a force and the remaining fingers in 
the direction of centroidal distance of a point in the pip- 


ing system joint), 1.e., the direction of coordi- 


Table 


ward the analyst, the moment or torque is negative. If 


the back 


end or 


nate x x. ¥ Vy or z z in }. If the palm is to- 


of the hand is toward the analvst. it is a posi- 


tive value. For instance, in Example 1 for point a in 
X-Y plane, since the sign of vy is negative 8.19 
ft.), point right thumb in the direction of X force and 


the remaining fingers in the direction of negative Y-axis 


In this case, the palm of the right hand is toward the 
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y Zz lL Lx Lx? ly ly* | Wz lz*_ | lxy Lxz_ | lyz 
Ee?) (2) (2] “7.5 /5 (4 0 Oo oO AH? 84g Q oO Qo 
bc (4) 48 (ej /6 oO 4, £128 1/024 o 4] (aj 0 0 
co 49 A /é o /8 4/62 /458 $288 4608 Q oO 42592 7) 0 
Ce 4/8 #/0 0 12 42/6 58ES 4/20 /200 4] 4] f 2/60 fej (4) 
(i) BASIC SUM é/ $378 5346 f 536 6832 Sit. 2 S¢d £4752 4] 0 
(2) rtoase omnes 
(3)—(2) x 0.3 “5 0 0 0 0 0 
X-Y la 2-M+@ cs.5 | 4378 | ssee | 4536 | 6832 44752 
(5) SEE NOTES X 4477 2/80 \Y £8./9 (8/4390 5095 
(@ = 4 -— 3/66 2442 /e57 
(MyPAsis: serse | 28 tee | 3988 0 0 Q 
(8) = (DD x a3 8¢ 1648 (66.4 g Q (e} 
X-Z|@)_ = ) + @) 69¢ |/4e28 | 652d 25 | 846 o. | 
(@ SEE NOTES X 46.38 625 | Z-/622 © az. ©-74 
(Ii) = (4) — go) 5687-4 66/4 478 
112) X-axis 
03) = 62) x03 54 486.4 1/3824 | O 0 0 
Y-Zl 64) > tty + 66d 4622.4 | aad |-1125 | Ged 2 
(5 SEE NOTES Y £9.375WG) /5840|F -1 695 WAS /90.7 -/055 
QS) = (14) —(15) __ 23749 653.3 £1055 
17) SEE NOTES 7673 97/ 766.3) 
+ I+ +Ke+l y= $586.6 7032.8 5869.7 
oD Ota oe 1), 0& 1657 8 3869 NT, 3869 7 lope 657 718 
@=(6) +09) OG) +19) 2.7? WD 94 628 9 6 @ 637 Ov 
P? B41) Giese — 
Yate @O-Xlk G-z Y1x |e te «% . 486 lo” an BOE ES s 6 
yee OG-7Fly O-7vr& be Cte? . 44s Tym $86 4267 3 = 7673 Om LG IG0.E . 3539 
2 => © @-z51iz ®-z)1 Ly “. 281.3 Tee= $86 £485 + 97/ oe 2960 
TABLE 1—Moments and products of inertia for square-corner systems: Data for “Example 1” are inserted. 
analyst so the moment X(y y) is a negative value ried out in Tables 1, 2 and 3 in accordance with the 
8190). Using the same rule, the moment Y (x x) is procedure given above. 
a positive value (+5440). The total moment M,, at ; a 
; ; : ; ai Carbon Steel I 750° | 
point a is the algebraic sum of the two values or —4750 10 in. diam. sch. 40 c = 874 
ft.-lb. When the force is a negative value, indicating its I = 160.8 in." p = 420 psig 
direction opposite to that assumed originally, the analyst ‘ 78.9 in? 
should point the thumb in the same negative direction. An = 11.98 in." 
This is illustrated by the X_ force OG 
658 Ib.) in Table 3 of Example 3. OD | : D -.428 @ - ~. 186 % |® G5 | Y= 2) _ L900.6_ . 597% 
eo i ' , | a ~ 248 
Although the positive direction of (2)! Sh -@- -637 37 | 339 © 
any one of the axes shown above may | (3)| -©) -/.470 @: 9.800 400 | (U) z £940 __| 
be reversed due to reversal of direc- (4) Kt) 2.342 @- 623 993 | 7 < @+OY - 2076 4.162597, 
tion of cage along that axIs, it 1S (5) (1) +3) -/ 898 © oc 4 su | @) ; on 
convenient for the analyst to use the 6) IS) ‘© me | @ 209 @ sore | 
same notations for the axes, i.e., X 4 
and Y for axes in a plane parallel to (7) 6) © 2.180 |® a2 26 | Xs @O+OY+HZ 





paper. 


EXAMPLE | 


A piping system with constant cross-sectio 
160.8 in.* 


is shown in Figure 4. 


of inertia I 10 inch diameter, s 


The analysis of this sy 
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TABLE 2—Forces. 


Although the 


“c.” the 
ral moment torque occurs at “e,” 
chedule 40) the entire system. 
stem is Car- lations: 
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maximum moment in 


C54 4.428 (597) ¢1b6 (EI, 
JOOS /6. 


Table 


3 occurs 


second largest moment with a much grea 
resulting in the maximum stress 
This is shown in the following cal 
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= 22*-/7 Y= 29 
|Z-2 3.3 | 4770 | 4770 y. 7 |f v T T 
| Es = - + ae =_* + donne + 
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TABLE 3—Moments and torques: Data for “Example 1” are inserted 
12,200 (12 ( 78.9 
}')() 1 « { »>729 7 ) ‘ 
29.90 ” 1] =i) _ diate 082 p 
2 (2,782 5,564 psi 
2,233 (12 
148 ps 
» (999 
17,682 5.564 V4 (448 7,682 9.564 
7,772 psi 
12.030 (12 = ™ 
2482 /,.612 ps 
29.90 ' 
, 
2 (2,782 9,564 psi 
1,090 (12 
2 (29.9 or 
V,|7,612 +- 5,564 V 4 (820)* + (7,612 5,564) *| 
. 7,900 psi 
Sn plification of Table 3 
only the maximum combined moment and its cor- 
' nding torque are required, then it is not necessary 
tain the true values of moments and torques at all 
. ts. In this case. their relative values may be used for 
arison purposes, and the maximum relative values 
hosen to calculate the true maximum combined mo- 
- The calculations are accomplished in Table 3A. 


table is especially convenient when the piping sys- 





consists of a large number of branches. 
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TABLE 3A—Moments and torques: For cases where only the maximum 
combined moment and its corresponding torque are required, this table 


, Gy, a 


will simpify the operation 


NOMENCLATURI 


length and coordinates of the centroid of eacl 
piping branch or elbow (ft 

coordinates of the centroid of piping system (ft 
moments of inertia of the system about its cen 
troidal axes (ft 

products of intertia of the system about its cen 
troidal axes (ft 

lengths of piping branches parallel to X, Y and 
Z axes (ft 


sums of centroidal moments of inertia of the 
above leneths and elbows about their own re- 


spective neutral axes (ft see Eq. (10) or 
Eq Zé 

sums of centroidal produs ts of inertia of el- 
bows it see Eq 2] 


net lengths of the system expanding in X, Y 
and Z directions respectively (ft 


cross-sectional moment of inertia of the 
pipe (in.* 


section modulus of pipe (in. 

outside diameter of pipe (in 

thickness of pipe wall (in 

inside area of pipe (in 

cross-sectional metal area of pipe (in 
temperature I 

pressure inside pipe psig 

radius of curvature of elbow (ft 

expansion tactor see “Piping Stress Calcula 
tions Simplified by S. W Spielvogel, P, 93 
flexibility modification factor [see Eq. (18) and 
Figure 7 

characteristics factor [see Eq, (19 

forces due to expansion lb 


bending moments due to X, Y and Z forces 
one of these moments is actually a torque 
{t.-lb 


(Parts 2 and 3 will appear in coming issues 
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FIGURE 1—In operation since 1933, this Rannett-type pipe line pump with 700-hp liquid-cooled motor and totally enclosed squirrel cage induction 
motor drive was early adaptation of tota! motor enclosure on pipe line drive in outdoor unprotected installation. 


Why the trend is toward... . 


Larger Electrical Drives 


. . . and how the great reliability developed in motors makes this possible. 


By D. N. HIGH and THESE FACTORS have been instru- tures of full electrification. 


F. C. OSTERLAND mental in the electrification of pump- 
E I 4. Reduced costs for operating 


: OL. : ing station drives: ; 
Allis-Chalmers : personnel and motor maintenan 
Manufacturing Company 1. The introduction of high-speed when compared to those for othe: 

centrifugal pumps which can be di- drives, is an economic factor. 


rectly connected to electric motors. Mater Gadiesures. The motors first 


adapted were of the open-type, 4s 
special protective enclosures and 
meeting of insurance standards w: 
unimportant in pipe line station e 


2. The general improvement in 
electrical transmission systems, so that 
reliability of service is no longer 
questioned. ; 
nomics. 


3. Automatic or remote control fea- The Rannett-type motor-pu! 
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combination (Figure 1), in operation 
since 1933, has a totally-enclosed 
squirrel cage induction motor drive. 
[he puinped product is the cooling 
medium in this unusual arrangement, 
being pumped through an air-to-liq- 
uid heat exchanger surrounding the 
motor’s stator yoke to maintain the 
proper operating temperature within 
the machine. This represents one of 
the earlier designs with a weather- 
proof housing that demanded no other 
protection. Despite the elimination of 
external housing, this type of construc- 
tion proved very costly and was not 
adopted widely. 

lotally-enclosed designs using air- 
to-air heat 
more successful and have been widely 
adopted throughout the oil industry. 
Motors of this type offer 


exchange have proved 


not only 
complete protection, but can be built 
vithstand external explosions. 


} 


xplosion-proof ratings range from 
tl very small up to the 3000-horse- 
power machines, all with Under- 
w! ters Laboratories’ approval for op- 
er.tion in Class I, Group D hazardous 
io ations. The 1250-hp motors (Fig- 
ul 2) are the tube-type TEFC de- 
s in which cooling air for active 
motor parts circulates between a nest 
ol tubes completely surrounding the 
yo .e. A separate fan forces outside air 
th ough the tubes which act as heat 
e\ hangers to keep the motor within 
wable temperature limits. 


Vater-cooled motors can be con- 
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structed so motor parts operate in an 
atmosphere of inert gas which would 
not sustain an explosion. Disadvan- 
tages of inert gas-filled motors are the 
water requirements of the heat ex- 
changer and the special facilities nec- 
essary to maintain the inert gas unde 
pressure within the motor enclosure 
Totally-enc losed motors are rela- 
tively expensive in the larger ratings. 
Equivalent costs for a tube-type ex- 
plosion-proof enclosure are approxi- 
at 2000 hp-1800 
3500 hp- 
more than open machine 


mately 105 percent 
rpm) and 95 percent (at 
1800 rpm 
costs. For the same ratings, the inert 
gas-filled enclosure ranges approxi- 
mately 25 to 50 percent above open 


machine costs. 


Various schemes have been used in 
an effort to reduce motor costs with- 
out sacrificing safety. There are sta- 
tions where open motors and pumps 
are separated by a firewall (Figure 
+, but buildings of this type are in 
themselves quite costly. 


Forced-ventilated motors have 
proved successful in some stations 
driving both pumps and compressors. 
These (Figure 3) are ventilated 
through openings in each end of the 
base with air ducted from a safe ex- 
ternal source. Discharge air passes out 
at the middle of the base and is vented 
outside the building. A _ separate 
blower at the duct intake forces air 
to the motors under positive pressure 


so that any leakage will be outward 
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FIGURE 2—1250-hp, 1780-rpm motors carry 
Underwriters’ label for operation in Class I, 
Group D hazardous areas 


to exclude contaminants. All electrical 
connections to these machines are in- 
side the enclosure but accessibl« 
through a cover plate. For further 
safety, a control interlock insures that 
the blower system is in operation, 
purging the ducts and motor housing 


before motor operation can begin 


In weighing the economic balance 
between the TEFC and the forced- 
ventilated motor, the cost of the ven- 
tilating system must be considered 


Motor 


lated enclosures are approximately 5 


costs alone for forced-venti- 
to 8 percent more than for equivalent 
open machines 


The outdoor weather-protec ted en- 


closure type (Figure 5) has been uti- 


lized for some pipe line drives. Air 
enters at the sides of the motor at low 
velocity and passes upward to a large 
chamber from which fans on each 
end of the motor rotor draw ventilat- 
Strong 


winds can blow completely through 


ing air to cool motor parts 
the external passages. Heavy moisture 
is excluded by this arrangement and 
filters can be provided to eliminate 


dust and dirt. 


Types of Motors. by far the pre- 
dominant type for pipe line drives is 
the squirrel cage induction motor, It 


offers simplicity in design and high 
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efficiency in operation. In addition, it 
is most easily adapted to TEFC con- 
struction, Controls, too, are relatively 
simple. 

For certain pipe line operations, 
however, large synchronous motors 
are better suited. The power factor 
correction possible with base load 
synchronous machines is a factor that 
can, in some instances, be decisive. 
Single compressor stations, with 
motors rated 15,000 hp or better, can 
utilize synchronous drives to advan- 
tage Where ftorced-ventilation is ap- 
pled Lo such motors, the enclosing 
covers will embrace the motor, field 


collector rings, and the exciter, 


Motor Application. Pipe line drive 
are eenerally tailored to the applica- 
tion, to suit hydraulic considerations 
and pump or compressor characteris- 
tics. As previously mentioned, cen- 


trifugal pumps and compressors re- 


FIGURE 3—Base ventilated motors, rated 900 

and 1750-hp, are installed in gas compressor 

station, but operate in atmosphere of uncon- 
taminated air 
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FIGURE 4 (Top)—1500-hp, 1780-rpm top air 

discharge motors. Firewall separates them from 

hazardous atmosphere of pump room on a crude 
pipe line. 


quire high speed drives, and squirrel 
cage induction motors are applied. 

Very large compressor units may 
dictate the use of large synchronous 
motor drives, with speed increasers. 
Wound rotor induction or direct cur- 
rent drives are not normally applied 
on pipe line service, except where ad- 
justable speed is required. 


Motor Protection. Pump and com- 
pressor drives are the heart-beat of the 
entire pipe line complex. Critical 
electrical motors can be protected 
against overloads and short circuits by 
simple relays on motor controllers, It 
is especially advisable, in automatic 
or remotely-controlled stations, to pro- 
vide additional protection at the 
motor against damave due to internal 
faults and excessive temperatures. 
Some protective devices stop the 
motor automatically when a dan- 
gerous condition exists, Others give 
advance warning of dangerous con- 
ditions by sounding an alarm or light- 
ing a warning lamp 


Detection of excessive temperatures 
in the stator and bearing structure is 
easily accomplished by means of bime- 
tallic disc-type thermostats, thermo- 
couples, or imbedded _resistance-type 
temperature detectors. In remotely- 
controlled stations, such devices can 
be set to trip over a wide margin, so 
service will be more continuous. 

For example, bearing temperature 
relays normally set to shut down the 
motor at 85° C. can be set as high as 
100° C. This is especially advan- 
tageous in areas of occasional high 
ambient temperature. 


Another protective measure which 
should not be overlooked, especially 
where motors are subject to periodic 
downtime, is the space heater, This 
device can be arranged to operate 
when the motor is shut down, to keep 
the temperature inside the machine 
enough above the dew point to pre- 
vent moisture condensation on insula- 


tion. —The End 


FIGURE 5—Outdoor weather-protected motors, 
rated 1000-hp, 3580-rpm, drives pump on crude 
oil pipe line. 


FEBRUARY, 1956 » PIPE LINE INDUSTRY 

















2. ee 


See 














29 












“g 9 @ 








3 stock® 
HOLDER 
$ $ 


ee + ae 
@ CONSUMER 























A Yardstick for 





pia DISCOUNTED 


eS a 











3 cost oF caPTAL pp ® 





s 8 
_ CAPITAL 


| RECOVERY, 












$ 





a 
3 NET CASH ACCUMULATION 
t 
a eee ee 


$ ¢g 
S S 





A cash-flow schedule should include the amount and the 
time of each income and outgo during a project’s economic 


BUSINESS life. 








By G. V. ROHLEDER, Chief Engineer, 


Okan Pipeline Company, Tulsa 


MANAGEMENT TODAY is caught in 
the middle on capital outlay decisions. 
Faced with the task of harmonizing 
the divergent objectives of stockhold- 
ers, consumers and employes, man- 
agement executives are recognizing the 
need for a realistic program for 
creating, measuring and selecting op- 
portunitise. 

3ut what are some of the elements 
of a capital outlay program? How 
should the economic worth of invest- 
ment opportunities be measured? 

Capital outlay can be defined as an 
expenditure of monies today for which 
the turnover into cash requires a 
period of years, and any benefits or 
profits are obtained from future opera- 
tions. A capital outlay is necessary for 
the construction of new plants, ad- 
ditions, replacements, and modifica- 
tions of existing plants. These long- 
term commitments as a rule establish 
a framework of policies upon which 
a company’s success depends. 

A capital outlay requires a forecast 
of the future. A great deal of risk is 
involved. Evaluation of these risks re- 
quires company-wide thinking, crea- 
tive imagination, and judgment in 
predicting trends. Certain events can 
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be predicted fairly accurately. Others 
can be forecast with less accuracy. 
Action is sometimes required when all 
the facts are not known. 

Investment opportunities usually 
are analyzed by segments of the or- 
ganization, but the final decision rests 
with top management. This situation 
points up the need for sound programs 
of evaluation. 

Management is faced with a three- 
fold task: 

® Satisfying the three groups 
stockholders, employes and consumers. 

© Guaranteeing long-range survival 
of the company. 

® Using its human and material re- 
sources at top efficiency. 

Because of these conditions, capital 
outlays decisions are usually based 
either on profit or prestige. Even in 
those companies where the profit mo- 
tive dominates, there are restrictions 
on the level of profits. These restric- 
tions result primarily from competi- 
tion—external and internal. There is 
external competition, when another 
company s trying to get the consumers 
dollars, and the government requires 
more taxes; internal competition 
comes from employes trying to in- 
crease their slice of the pie. As a 
consequence, the attitude changes 
from one of maximum profits to one 





of optimum prolits and vroup satis- 
factions. 

The prestige motive operates be- 
cause a company wants to be known 
as one that does this-and-that for its 
employes, customers, etc. Good ex- 
amples of investment from prestige 
motive are coffee lounges, modern of- 
fices, and recreational facilities. 

In most companies, both motives are 
used to justify capital outlays. 
Whether the underlying motive is 
profit or prestige, management should 
make decisions on the basis of how 
much profit is expected, or foregone. 


Elements of a capital outlay pro- 
gram. The success of a capital out- 
lay program comes from manage- 
ment’s conception and communication 
of five basic elements: 

1. Management should set specific 
short and long term objectives 
(Master Plan). Objectives should be 
based on attainment intervals of 5, 
10, 15 and 20 years or longer, and 
reviewed at specific intervals. These 
objectives should be set for organiza- 
tion, personnel, planning, profits, ad- 
ministration, costs, and betterment. 


2. Management should develop a 
creative search for investment oppor- 
tunities. Primary sources of ideas are 
the consumer, employes, competitors, 
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Evaluating Investments: 









CASH FLOW METHOD 








The discounted cash flow method emphasizes all 
aspects of an investment, whereas the more familiar payout 
method must be accompanied with supplementary data before 
a decision can be made. The accounting rate of return, a third 
method, poses problems of interpretation. 








stockholders, suppliers, and financial 
institutions. 


3. Management should measure the 
economic worth of all investment op- 
portunities by means of a standard 





yardstick for acceptance or rejection. 
4. Management should select the 
best opportunities on the basis of their 
effect on profits, how they fit into the 
master plan, and how they affect the 
profit-volume relationship. 


5. Management should establish a 
control for the follow-up on decisions, 
so that changes can be made when 
the dynamics of the environment war- 
rants. This follow-up must be con- 


tinued from creation to disposal. 


Criteria for a good yardstick. ‘I lic 
major need is to measure—to accept 
or reject the economic worth of in- 
vestment opportunities. What is the 


basis of a good reliable yardstick? 
1.A good yardstick is objective; 
that is, it measures both earning power 
and group satisfactions. 
2 Ft pinpoints the relative position 
of various projects. 


3. It considers all aspects of cash 
flow. 








4. It summarizes in a single figure 
all the relevant data. 
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5. It is sensitive enough to allow for 
uncertainties. 


6. It indicates whether the project 
earnings are below the minimum ac- 
cepted level. 


Use of estimates and assump- 
tions. The analysis of an investment 
opportunity is a prophecy of the 
future. It can be evaluated exactly 
only if the analyst has a complete 
knowledge of future events. Of course. 
obtaining this knowledge beforehand 
iS impossible. SO we have to use reas- 
onable and clearly stated estimates 
and assumptions. The accuracy of any 
of our evaluations depends more on 
estimating and predicting basic costs 
than on the mechanics of applying a 
standard yardstick. 

Historical costs are valuable as a 
guide for estimating future trends. 
However, we should bear in mind that 
these past occurrences do not neces- 
sarily repeat in the future. 

Another important consideration is 
the introduction of safety factors into 
components of the total estimate. Any 
safety factor is a deliberate error. 
Errors tend to multiply in any evalua- 
tion formula, thereby creating a 
greatly exaggerated error in the final 
answer. The person making the final 
decision does not have time or should 
not be expected to become aware of 
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Three methods of calculating economic worth 
are considered: (1) pay out, (2) accounting rate 
of return, and (3) discounted cash flow. 
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all safety factors introduced. ‘There- 
fore, if any safety factor is to be used, 
it should be entirely managements’ 
prerogative and applied when con- 
sidering the final decision. It is en- 
tirely possible to “safety factor” a 


company out of business. 


Preparing project analysis. A proj- 
ect analysis should include: (1) An 
estimate of the economic life: (2) An 
estimate of the cash flow pattern; and 
(3) An economic worth calculation. 


Economic Life—A_ project’s eco- 
nomic life is that period of time dur- 
ing which its profitableness is greate1 
than any other known alternative. 
Factors that determine or fix eco- 
nomic life are: 


1. Physical deterioration from the 
elements. 

2. Depletion or exhaustion of an 
asset by piecemeal removal. 

3. Wear and tear from use which 
cannot be restored by normal main- 
tenance. 

4. Inadequate capacity because of 
volume growth or changing demands. 


5. Accidents caused by fires, floods, 
and explosions. 
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6. Obsolescence caused by techno- 
logical improvements and innovations. 


Improvements and innovations have 
occured so fast in recent years, that 
obsolescence has become the most im- 
portant factor. Estimates of economic 
life can be made from actual mortality 
experience, projecting growth in vol- 
ume and demand, projecting techno- 
logical improvements, and projecting 
basic costs. The study of engineering 
valuation practices can provide the 
know-how for estimating all of the 
factors above. 


Cash-Flow Pattern—A cash-flow 
schedule should include the amount 
and the time of each income and 
outgo during the economic life of any 
project. Figure 1 shows the cash- 
flow elements to be considered. Since 
at present a cycle of cash flow exists, 
only those changes in income and 
outgo resulting from a project need 
to be estimated. Statistical methods 
and probabilities play an important 
role in estimating, and may have to 
be used. Also, in our estimates, a 
plus sign indicates income and a 
minus sign, outgo. 


Calculating Economic Worth— 
Three methods of calculating eco- 


nomic worth will be considered: (1) 
payout; (2) accounting rate of re- 
turn; and (3) discounted cash flow. 
Let’s use a simple illustration. Assume 
that a company has the opportunity 
to invest $20,000 in either Project 1, 
the purchase of a producing oil lease, 
or Project 2, the purchase of a new 
automatic machine, or Project 3. the 
purchase of a labor-saving jig. All 
three projects have the same life, and 
after considering yearly expenses, in- 
come taxes, etc., Table 1 shows the 
net amount of cash accumulated over 
a period of years. 

The payout for each project is the 
number of years required to make the 


TABLE 1 


NET CASH FLOW 





Time in Years Project I Project Il Project Ill 
0 20,000 —2),000 20,000 
0-1 + 4,000 + 7,600 + 400 
1-2 + 4,000 + 6,800 + 1,200 
2-3 + 4,000 + 6,000 + 2.000 
3-4 + 4,000 + 5,200 + 2.800 
4-5 + 4,000 + 4.400 + 3.600 
5-H + 4,000 + 3,600 + 4,400 
6-7 4,000 + 2.800 + 5,200 
7-8 + 4,000 + 2 000 + 6,000 
8-9 + 4,000 + 1,200 + 6,800 
9-10 + 4,000 + 400 + 7,600 
Net Cash 
Accumulation +920) O00 + 20,000 +20 000 


cash accumulation equal to the orig- 
inal capital outlay. Payouts for each 


project are as follows: 
Payout (1 


20.000. 
_— » years, Payout (Il 
4.000 F , 

20.000 


-- t+ 6,800 + ete. 
/ O00 


2.9 years, 


20,000 
400 


1,200 + etc. 


Payout (IIT) 
7.1 years. 


Accounting rate of return can be 
calculated several ways. First, by 
using the ratio of average yearly cash 
accumulation to original outlays, 
which would give in this case the 


same rate of return for each project, 


4.000 


or: (I, II, III) - 
20.000 


100 20% 


Second, by using the ratio of average 
yearly cash accumulations to one-half 


original outlay. For I, II, and ITI, this 


4,000 


be — 
would be 10,000 


00 = 40%. 
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Other ways would be to deduct 
straight line depreciation for capital 
recovery from the yearly cash ac- 


cumulations before figuring the re- 
turn. For examples, in the problem 


4.000 2,000 
above, it would be 20,000. or 10.000 
This gives returns of 10 percent and 
20 percent, respectively. 

The discounted cash-flow method 
is a rate-of-return calculation ex- 
pressed as a percent of the unre- 
covered portion of the investment. 
This method has a built in allowance 
for capital recovery. The rate of re- 
turns for the above projects using this 
method are: for (1) 15.9 percent; for 

Il) 25.4 percent; and for (III) 11.2 
percent. To illustrate the method of 
calculation, let’s use project II. All 
factors are obtained from a con- 
tinuous interest table (sce Figure 2 
Evaluation of three yardsticks. 
Now, how well does (1) payout, (2 
accounting rate of return, and (3) 
discounted cash flow serve as a yard- 
stick? 

Payouts have the advantage in that 
everybody has become accustomed to 
their use. In those cases, where the 
economic life is the same, a fairly 
accurate selection of the most at- 
tractive opportunities can be made. 
They can serve as a rough indicator 
to determine if a more refined proj- 
ect analysis should be made. However, 
their disadvantages are many. 


1. They stress the cash flow only 
during the breakeven period, and neg- 
lect any cash flow during the rest of 
the project life. Except for non-profit 
organizations, COmpanies are not 
‘stablished just to break even, but to 


make some profit. 


2. They do not provide an accurate 
index for ranking projects which have 
lifferent economic lives. Since a com- 
pany is likely to have many projects 
inder consideration at a particular 


time, this factor is very important. 


3. They discourage the use of trends 
ind cash flow predictions over the 
project life. Neglecting trends and pre- 
dictions can cause a premature dis- 
posal of facilities, an improper design, 


a lack of project flexibility, and large 
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amount of modifications after instal- dollar several vears hence. A dollar 


lation. today can be reinvested or used for 
current obligations. 

4. They neglect the time value of 

money. After all, a dollar received or 


spent today is worth more than a_ in the cash flow pattern 


5. They are not sensitive to changes 


Figure 3 


TABLE 2 


TRAIL RATE R = 22% TRIAL RATE Ri 27% 


Factors Value (V) Factors Value (V 

0 | 20,000 | 1.0000 20,000 1.0000 20,000 

0-1 + 7,600 | 8975 + 6,821 8763 + 6,660 

1-2 + 6,800 .7202 + 4,897 | 690 + 4,549 

2-3 + 6,000 5781 | + 3.469 5107 + 3,064 

3-4 + 5,200 | 4639 + 2.412 3898 + 2.027 

4-5 + 4,400 3723 + 1,638 3975 + 1,309 

5-6 + 3,600 | 2987 + 1,075 971 R18 

6-7 + 2800 | 2397 + 671 .1734 | + 486 

7-8 + 2,000 .1923 + 385 1323 + 265 

8-9 + 1,200 1544 + 185 .1010 4 121 

9-10 + 400 1239 + 50 | 0771 + $1 
| + 1,603 (V) 670 (Vi) d 

] 
V (Ri R) 1,603 (27-22) 
Rate of Return = R + = 22+ = 25.5% 


V-Vi 1,603-(—670) 
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shows the payouts for problems I, II, 


III, if certain changes occur in the 
cash flow pattern. 
whether 


6. They cannot indicate 


minimum earning levels have been 
obtained. 
Accounting rate of return does 


measure the earning power of a proj- 
ect. There are many variables which 
must be reconciled and accepted be- 
fore its use is worth while. Capital 
recovery can be provided for, and an 
indication can be obtained, as to 
whether minimum earnings level has 
The use of this method 


been met. 


makes it difficult to determine the 


relative attractiveness of projects. 


Also, it 


changes in cash 


isn't very sensitive to 


flow and does not 


consider the time value of money. 
Another difficulty is in the use of 
averages. There are many types of 
averages. These averages vary, de- 
pending on the time period con- 
sidered. For example, the average in- 
vestment tie-up, using straight line re- 
covery, over a five-year period is .6 of 
the original investment. For a ten- 
year period this average is .56. 

Discounted cash flow overcomes 
these disadvantages by concentrating 
on the project’s lifetime earnings, al- 
lowing for capital recovery, and by 
weighing the time value of money. Be- 
cause of its sensitivity and direct meas- 
ure of earnings, it allows for the ac- 
curate ranking and selection of proj- 
ects. Minimum earnings level can be 
established in terms of percent on the 
investment. By projecting the cost of 
capital—what the company must pay 
to attract the investors dollars—man- 
agement can raise or lower the mini- 
mum accepted return. Figure 4 shows 
the sensitivity to changes in cash 
flow. 


Conclusions. As a rule, payouts have 
to be accompanied with supple- 
mentary data before a decision can 
be made. The many variables associ- 
ated with the accounting rate of re- 
turn present quite a problem of in- 
terpretation. Both methods are more 
commonly understood and used than 
discounted cash-flow. Most people are 
not too familiar with discounted cash 
flow; however, this method is the 
more desirable one because it empha- 
sizes all aspects of a given capital 
The End 


outlay. 


34 


Use Your Engineers 
To Meet the ‘Shortage’ 


Here’s an answer that suggests time clock 
punching and an hourly wage basis are out of the question. 
The engineer is a professional man and wants to be treated 


as such. 


By EMMETT G. JACKSON 


The Lummus Company, Houston 


Every pay we hear more about the 
shortage of engineers. Your job—uti- 
lize the ones you have! 

Many companies are actually 
hoarding engineers—that is, they 
have competent engineers whose abil- 
ities are not being used to their full- 
est extent. These engineers are being 
used as draftsmen, clerks, and other 
non-engineering jobs that could be 
turned over to non-technical person- 
nel. Engineers seem to lose perspec- 
tive and morale when kept in jobs 
which can be done by people with 
less training. Let us see how we can 
get the most efficiency out of our 
engineers. 


Engineers Punch Time Clocks?— 
In general, engineers are extremely 
individualistic and fiercely ambitious. 
They should not be typed with non- 
technical personnel because their 
functions demand concise, original 
thinking. They should not be required 
to punch time clocks, nor should they 
be paid on an hourly basis. Engineers 
do not readily take to unions because 
they had rather stand on their own 
ability than to share collectively in 
group benefits and become stagnated. 
In short, engineers are professional 
people and should be treated as such. 

Engineers should be hired by engi- 
neers. Many companies make the 
mistake of leaving all the hiring up to 
their personnel department. A few 
years ago, the author, a civil engineer, 
was applying for a position with a 
large company. Pictures of reinforced 
concréte and structural steel build- 
ings designed and constructed by the 
company were hanging on the walls, 
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mute evidence of their previous proj- 
ects. The personnel manager dismissed 
the application with a curt “we do not 
use civil engineers.” Not until some 
time later did the author realize the 
personnel manager did not know that 
civil enginering encompassed struc- 
tural design as well as surveying. Only 
an engineer can properly evaluate the 
technical knowledge and ability of an 
individual after a short interview, and 
even he gets “taken in” occasionally 
by a smooth-talking “snow artist.” 
Engineers should have engineering 
titles. True, the term 
been greatly abused by the layman, 


ee 4 %9 
engineer” has 


but it still adds dignity to the com- 
pany as well as the engineers when 
qualified personnel are referred to in 
a professional manner. It gives a man 
a feeling of pride to be associated 
with a company as an engineer rathe1 
than a checker, or squad boss. Also, 
sub-professional draftsmen have more 
incentive in their work when they 
realize that their future promotions 
will rank them with engineers. 

Most companies encourage contin- 
ued studies because it indirectly bene- 
fits the company as the engineer 
increases his knowledge. Where pos- 
sible, full use should be taken of neigh- 
boring university facilities for training 
and consultation. If university facili- 
ties are not available, special courses 
can be sponsored by the company itself, 
and conducted by qualified engineers 
within the organization. 

Many helpful 


to encourage their enginers to be- 


companies find it 
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come registered, and to participate in 
the activities of professional organi- 
zations. Time off should be granted 
for registration examinations, profes- 
sional meeting and seminars. 


Money’s Role for the Engineer— 
Some executives feel that an engi- 
neer’s pre-occupation with money is 
a something-for-nothing attitude, 
and that it indicates the lack of pro- 
fessional attitude. However, men do 
not feel like professionals when they 
are paid less than skilled labor. On 
the other extreme, some companies 
depend on large salaries and fringe 
benefits to keep their engineers satis- 
fied. A recent survey among engineers 
brought out the fact that they con- 
sider their future advancement and 
opportunities of greater importance 
than the items mentioned above. 

Most engineers are concerned with 
how their employers like their work. 
Management should have a fixed 
engineer-evaluation system that is 
fully understood by their employes. 
Thus, the engineer’s mind is at rest 
as far as his personal interest is con- 
cerned, and he can concentrate on 
the problems of his job. 


Communications Most Important— 
A major factor in the poor utilization 
of engineers is undoubtedly the lack 
of good communications between 
management and engineers. Manage- 
ment sometimes claim that engineers 
feel they are working in a research 
laboratory rather than for a company. 
On the other hand, engineers some- 
times complain that the companies are 
exploiting them, Obviously there is 
simply a misunderstanding that can be 
rectified by better communications. It 
is quite apparent that management 
should take the initiative since they 
have more to gain. 

Communications serve the two-fold 
purpose of informing the individual 
ibout the company policies as well as 
his future with it. The engineer, real- 
izing that his personal advancement 
is dependent upon the financial prog- 
ress of the company, is essentially am- 
bitious for it. Too often the engineer 
sits in a corner doing his work and 
gets only a worm’s-eye-view of the 
project. In order better to perform 
his duties, he should be given an over- 
all perspective of the project. When 
properly informed about his company, 
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the engineer develops a deep sense of 
loyalty. Having a feeling that he be- 
longs with an organization and that 
he is accomplishing something rather 
than just doing a job, the engineer 
thereby increases his efficiency. 
Regular engineering conferences 
and seminars are used successfully in 
management-enginering Communica- 
tions. The most common method is 
the direct line of supervision. However, 
that is not enough, News letters have 


proven to be an effective method of 
keeping engineers informed. As a pro- 
fessional group, engineers are best ap- 
pealed to on an individual basis. ‘Thus, 
seminars and special forums are most 
effective because of the individual par- 
ticipation of the personnel. 

Never in our history have engineers 
been in such great demand, With our 
expanding economy and defense ef- 
forts, we must make the most of what 
we have. Better utilization of engi- 
neers means more efficiency, less turn- 
over, and an end to the so-called 
“engineer shortage.” 
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team and slip moved about four cubic 








Good Old Days? “Horsepower” in operation on a river crossing. 
. 


This is the way they made the approaches in the 
1920’s. No giant earth-movers or draglines, only horses and strong backs. The 
feet of dirt each load. It would take ten 
such teams to move as much dirt in a day as a modern bulldozer can move 
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Arctic Pipelining on the Equator 


Stanvac’s engineers have tried every trick in the book to handle the 105° F. 


pour point crude from Central Sumatra’s Lirik field. Best solution is to heat the oil to 


to 153° and reheat every 18 miles up the line. 
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ENGINEERS WITH Standard-Vacuum 
Petroleum Company have come up 
with a solution to the problem of 
moving the 105° F. pour point Lirik 
crude from Central Sumatra. To get 
the “fluid” moving in a pipe line, 
they will heat it to a temperature of 
153° F. and reheat it at heater-pump 
stations every 18 miles up the 88-mile 
line from the field to the Buatan 
terminal on the Siak river. A tracing 
line will carry hot water and steam 
to “thaw” the 8-inch line after shut- 
downs. 

Lirik crude has been a transporta- 
tion headache to Stanvac_pipeliners 
since the field was discovered in 1939, 
except for one period. During World 
War II the Japanese worked out thei 
solution to the transportation problem 
They cooled wicker baskets in the 
river, filled them with hot oil, allowed 
it to harden and then floated them 
down the Kuantan River lashed to- 
gether as a large raft. 

Stanvac’s engineers had tried al- 
most every scheme but the wicker 
baskets. First thought was to blend 
the crude with naphtha, 35 percent 
solvent and 65 percent oil. The need 
for a large diameter pipe line plus a 
topping plant and solvent return line 
ruled this method out. Emulsification 
with water was considered, but the 
oil formed a virtually permanent 
emulsion which could not be broken 
commercially. 

Thought was given to moving the 
crude through the line in a solid plug 
floating inside a sleeve of water. Othe: 
ideas considered were vis-breaking in- 
stallations. and electrical heating of 
the pipewall, but all were ruled out 
as impractical or uneconomic. Tests 
with a short section of line (9 miles). 
fitted with various heating units and 
defrosting lines indicated that heat- 
ing the oil at intervals along the line 
would be the best answer. 

To keep the oil moving in the pipe 


line, Stanvac engineers will heat the 
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oil to 153° F. Experiments indicate 
that the oil will cool down nearly to 
the pour point in about 18 miles of 
pipe line flow so four heating units 
will be installed at pumping stations 
at 18 mile intervals up the line to 
reheat the oil to 153° F. A fifth heat- 
ing-pumping installation will handle 
the crude at the Buatan terminal on 
the Siak river. 

When the new pipe line is com- 
pleted in 1958, 20,000 to 32,000 
barrels are scheduled to move from 
the Buatan terminal daily by tanke1 
down the 56-mile waterway to the sea. 
At present, 2000 barrels of the Lirik 
crude are shipped down the Kuantan 
River in shallow draft, coil-heated 
barges to deep water facilities, and 
then on to Stanvac’s Sungei Gerong 
refinery in southern Sumatra. 

Lirik wells flow normally under 
about 700 pounds per square inch 
reservoir pressure. However, when 
the wells are shut-in the high-paraffin 
crude solidifies in the top 500 feet of 
the tubing. Hot-water pipes are in- 
corporated into the upper third of the 
string and in the wellhead. Steam and 
hot water tracing systems heat all 
vathering lines. 

Here is a pipe line paradox, in a 
jungle where natives have to fight ofl 
heat rash and hordes of insects while 
clearing the right-of-way, stations are 
being designed to handle oil as if they 
were going to operate in Northern 
Canada. In spite of transportation 
difficulties, the low sulfur content and 
high component yield of the Lirik 
crude during catalytic cracking 
promise to make it worth the effort. 





Indonesian workmen start cleaning right-of-way through the dense jungles of Central Sumatra. The 
88-mile line will carry heated crude from the Lirik field northwest across the Equator to a terminal 
on the Siak river. 


Pump stations will be built at intervals of 18 miles along the line. Crude cooled while flowing through the line will be 
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« 





Photos courtesy Standard- 
Vacuum Oil Company. 


reheated to about 153° F. and pumped by these diesel-powered units. 
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FIGURE 1—Flow pattern for water-air mixtures in vertical two-phase flow. 


Report on Two-Phase 


Vertical Flow 


Extensive tests provide more information on 
pressure losses and flow patterns involved in such systems. 


By W. C. GALEGAR*, W. B. STOVALL, and R. L. HUNTINGTON 


University of Oklahoma, Norman 

ALTHOUGH THE Co-current vertical 
upward flow of gas and liquid has 
been carried out for many years, there 
still remains a need for more experi- 
mental data in order better to under- 
stand the flow mechanisms under 
varying conditions of mass flow rates 
and gas-liquid ratios. 

Important applications of two-phase 
flow are found in mixed vapor-liquid 
feed to chemical process equipment, 
air lift pumps, and in the simultane- 
ous pipe line transportation of oil and 
natural gas. ‘Two-phase flow is fre- 
quently found to be unavoidable in 
chemical process equipment such as 
exchangers and 


evaporators, heat 


fractionators. 

Comparatively little information is 
presently available regarding the pre- 
diction of pressure drops where two- 


phase flow occurs. It is known that 


* Mr. Galegar’s present address is State Board 
of Health, Oklahoma City, while Mr. Stovall is 


with The Cheimstrand Company, Pensacola, Fla 
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large! energy losses are encountered 
in two-phase flow than might be ex- 
pected in single-phase flow. This phe- 
nomenon of increased energy loss has 
been attributed to irreversible work 
losses of the gas acting on the liquid 
and the reduced effective area of the 
pipe due to the presence of two com- 
ponents flowing simultaneously in two 
separate phases. The mechanisms in- 
volved in two-phase flow are still ob- 
scure and a satisfactory method of 
predicting pressure drops is needed. 

This study was undertaken with the 
object of extending the available in- 
formation on pressure losses in two- 
phase vertical upward flow in con- 
junction with visual observations of 
the flow patterns involved. 

Vertical two-phase flow was used 
as early as 1797 in the form of an air- 
lift pump invented by Carl Loscher, 
a German engineer. The principle is 
now extensively used for lifting water. 

The first major application of two- 
phase vertical flow occurred in 1927, 
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in the Seminole, Oklahoma, oil fields. 
where oil was successfully produced 
by means of the gas-lift principle. 
Uren,” Gregory, Hancock, and Fes- 
kov, at the University of California in 
1930, pumped mixtures of compressed 
air and oil through a two inch diame- 
ter section of oil-well tubing 41.4 feet 
in height. The relationship between a 
pseudo-friction factor and the Reyn- 
old’s plotted. This 
method required the computation of 


number was 
an equivalent viscosity of the gas- 
liquid mixture. 

In 1929, 


mathematical analysis of two-phase 


Versluys® presented a 
flow as applied to the theory of flow- 
ing oil wells. 

1936, determined effi- 
ciencies of an air lift 


Gosline,* in 
pump using 
water and petroleum oils. The effect 
of varying gas-liquid ratios and flow 
rates in a vertical 1.05 inch diameter 
Pyrex tube 25.56 feet in height was 
investigated. 

Cromer,’® in 1936, investigated the 
performance of an air-lift pump at 
the University of Oklahoma. Mix- 
tures of water and air flowing through 
a two-inch vertical pipe 98 feet in 
height was studied. By visual tech- 
niques Cromer stated four types of 
two-phase vertical flow may exist: 

1. Liquid dispersed with gas. 

2. Gas dispersed with liquid. 

3. Pistons of gas interdispersed 
with slugs of liquid. 

4. An annular flow of liquid along 
the tubing wall surrounding a core of 
gas relatively free of liquid. 
investigated the effect ol 
submergence, 


Cromer 


air-water ratio, and 
fluid temperature on flow character- 
istics. His indicated that the 


rate of liquid flow was a mathemati- 


results 


cal function of the submergence. 

Boelter? and Kapnar investigated, 
in 1939, two-phase flow in one-halt 
and three-quarter inch metal pipes. 
They reported the pressure gradient 
for two-phase flow was a logarithmic 
function of the air flow rate for con- 
stant gas-liquid ratios. 

Bergelin,’ Kegel, Carpenter, and 
Gazely used an 11-foot section of one 
inch internal diameter copper tubing 
with pressure taps set at one foot in- 
tervals. They studied the effect of ait 
flow rate upon the pressure drop with 
the liquid rate as the parameter. Their 
results indicated that the increase in 
air velocity due to the liquid present 
could only account for a small frac- 
tion of the pressure drop increase due 
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to the presence of liquid. A Fanning 
friction factor was plotted against a 
Reynold’s modulus based on the in- 
side tube diameter and the gas phase. 
The results apparently indicated that 
the liquid film acted as a very rough 
pipe wall for annular flow conditions. 

In 1949, Martinelli and Lockhart® 
presented a correlation that enabled 
the prediction of pressure drops to 
within plus or minus about thirty 
percent. 

Poettman’ and Carpenter in 1952, 
discussed multiphase flow in vertical 
flow strings. They offer a method of 
predicting bottom hole pressure and 
pressure traverses of flowing oil wells 
based on surface data. The method is 
based on field data from 49 flowing 
oil wells and gas lift wells. Results were 
correlated by means of a modified 
Reynold’s modulus plotted against a 
modified friction factor based on the 
Fanning equation. In all cases flow 
was assumed to be turbulent enough 
to render the effects of viscosity neg- 
ligible. 

From a survey of the literature 
presently available, it is apparent that 
no completely satisfactory means of 
computing pressure drops in two- 
phase vertical flow systems has yet 
been presented. The study of the 
problem is possessed of many inherent 
difficulties which frequently make ac- 
curate data difficult to obtain, espe- 
cially in the region of slug flow. 

This investigation presents experi- 
mental data on the performance of 
kerosine-air and water-air systems in 
two-phase vertical upward flow using 
two test sections of different size but 
having the same ratio of diameter to 
height. A tentative correlation is pre- 
sented in conjunction with visual data 
on the flow patterns involved. 


Description of apparatus. The ap- 
paratus required for this visual study 
consisted of two vertical clear plastic 
sections of tubing, 2 inch by 19 feet 
and 2 inches by 72 feet respectively. 
In the case of the two-inch tubing, 
the bell joint at the end of each 20 
foot section was cut off so that the 
straight tubing sections could be ce- 
mented with smooth internal butt- 
joints. Tetrabromethane proved to be 
the most satisfactory solvent for dis- 
solving chips of plastic into a liquid 
cement for the joining of the tubing 
sections. The principal support for 
each tubing assembly was located at 
the top of each section so that any 
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FIGURE 3—Correlation between a dimensionless flow ratio and energy loss factor—’’F.”’ 


contraction or expansion would allow 
the tubing to hang in a straight verti- 
cal position without strain or buckling. 

Air volumes were measured at the 
inlet of each section and the liquid 
streams were weighed at the exits. In 
order to obtain a quantitative meas- 
ure of the slippage in each section, 
quick-closing valves were installed at 
the bottom and at the top of the two 
sections. By suddenly shutting off the 
flow, the ratio of the liquid to gas 
quantities “in situ” (in place) could 
be readily determined. In all cases the 
ratio of liquid to gas was greater “in 
situ” than the flowing ratio. 

Pressure-drop data were taken by 
means of Bourdon-tube gages which 
were calibrated to % pound per 
square inch increments. 
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Discussion of Experimental Re- 
sults. Data pertaining to the physical 
behavior of the systems in simultane- 
ous two-phase vertical upward flow 
in conjunction with 


visual observations of the flow pat- 


were recorded 
terns associated with each run. 

Five principal flow patterns were 
encountered in visual observations of 
the systems in operation. As gas is 


slowly introduced into an 


upward 
flowing liquid stream, the following 
sequence of flow patterns will occur 
as the gas rate alone is increased: 

1. Aerated flow, which may be de- 
fined as a small amount of gas dis- 
persed, in a relatively large amount 
of liquid, in the form of smal] bubbles; 
in this type of flow the gas phase 
contributes relatively little lifting ef- 
fect to the liquid phase. As_ the 
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amount of gas flowing is increased the lifting effect 
becomes more pronounced, and the system approaches a 
state of incipient slug flow. 


2. Slug flow occurs when the gas phase forms rising 
pistons of gas which lift slugs of liquid. As the gas piston 
rises, considerable liquid slippage around the piston occurs, 
resulting in a loss of efficiency when operating as a gas 
lift. Increasing the gas rate causes the liquid slugs to be 
filled with small bubbles of gas and also increase the length 
stated 
that the two-phase system operated most effectively as a 


and the rapidity of travel of the slugs, Cromer® 


gas lift in this region of longer gas pistons. Further in- 
crease in the gas rate results in a breaking up of the 
pistons and slugs, causing the system to pass into the 
next major flow pattern. 


}. Turbulent flow occurs when the gas and liquid phases 


—_ 


are in a violently agitated mixture of gas and liquid evenly 


dispersed throughout the test section. The liquid slugs 
and air pistons are completely broken up and the two 
phases stay well mixed with the possible exception of an 
occasional rapid slug of liquid traveling up the test sec- 
tion at boundary flow regions. 

t. A further increase in the gas rate causes the two 
phases to separate again and the system passes into the 
semi-annular region. The semi-annular region is actually 
a broad transition region, between the turbulent and the 
annular regions, characterized by the appearance of an 
annular liquid film surrounding a central core of gas. 
However, there are small amounts of liquid occasionally 
passing across the tube and entrained in considerable 
quantity in the central gas core. The transition between 
the semi-annular and annular regions is very broad and 


the characteristics of the two patterns are quite similar. 
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corrosion costs so little 
with UNICOR 


The pipeline operators who use Unicor, UOP’s oil-soluble 





corrosion inhibitor, not only get dependable protection 

but get it at surprisingly little cost. Such minute concentrations 
are required that Unicor’s cost is only about $0.0005/bbI. 

of pipeline product. 


Actually, only one molecule of Unicor is required for every 
million molecules of gasoline. Additional savings, too, from 


much reduced scraper cleaning and filter replacement costs. 


Unicor is completely dependable. It prevents rusting in 
product pipelines at a typical concentration of 10 ppm. 
Addition is required at only one point and since it is 
distributed uniformly over the entire internal surface, 


protection is virtually 100% effective. 


The services of our technical specialists are available to 
assist you in the design, installation and operation of a Unicor 


system of protection. Write us for samples and information. 


PRODUCTS DEPARTMENT 


UNIVERSAL OIL PRODUCTS COMPANY 


30 ALGONQUIN ROAD 
DES PLAINES, ILLINOIS, U.S. A. 
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FIGURE 7—Relationship of pressure drop in 2-inch by 72-foot column to mass velocity of air 
for several water flow rates. 


9. At very high gas rates practically 
all liquid, with the exception of small 
amounts of entrainment, flows annu- 
larly up the tubing walls around the 
core of gas. In this type of flow 
Bergelin’ attributed the increased en- 
ergy losses found in two-phase flow to 
the rough pipe wall effect of the an- 
nular liquid film. Any subsequent in- 
crease in the gas rate will result in 
thinning the liquid film. 


Figures 1 and 2 present the major 
flow patierns encountered: 

The boundaries indicated in these 
two flow-pattern figures may be mis- 
leading as the transition from one 
region to another is a gradual one for 
both two-phase systems which were 
studied. 

The pressure drop data were found 
to correlate the best by plotting a cor- 
relation factor based on a modifica- 
tion of the Fanning equation against 
a dimensionless flow ratio of the two 
phases flowing. The results of plotting 
F against the flow ratio G,u,/Gzpg are 
presented in Figure 3. The correlation 
represented the data to within ap- 
proximately + 23 percent. 


Evaluation of errors. Fluid flow 
rates, determined by weighing the 
kerosine and by metering the air were 
considered accurate to approximately 
9 percent. The effects of evaporation, 
kinetic energy changes, and energy 
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changes due to extraneous sources, 
were considered negligible for com- 
putational purposes. 

The flow was assumed to be iso- 
thermal in nature and fluid tempera- 
tures were read to 0.5 F. Average 
temperatures of the flow stream were 
based on entering and exist kerosine 
temperatures. 

Pressure drops were calculated by 
averaging maximum and minimum 
deflections of the Bourdon gauges. In 
the case of slug flow, pressure fluctua- 
tions ranged as high as 20 percent of 
the mean pressure differential across 
the test section. Other regions of flow 
produced considerably smaller gage 
fluctuations than the region of slug 
flow. 


Slippage measurements. by com- 
paring the mass flow ratio with the 
ratio “in situ” of liquid to gas, a rela- 
tive efficiency curve may be shown 
for each total mass flow rate. From 
Figures 4, 5 and 6, it is readily seen 
that the higher mass flow rates ap- 
proach the ideal type of flow repre- 
sented by the 45° line where the “in 
situ” ratio is the same as the flow 
ratio. Although the data are somewhat 
scattered, it is felt that the trends are 
sufficiently definite to be of some 
quantitative value. 

Over-all pressure drop vs. gas 
flow rate. Figure 7 presents an in- 
teresting relationship which exists be- 





NOMENCLATURE 


S slue flow 

I turbulent flow 
SA semi-annular flow 

A annular flow 

D — diameter of test section, ft. 


Gi mass rate of liquid flow, 
Ibs./sec./ft.° 
G, mass rate of gas flow, 
lbs./sec./ft. 
g gravitational constant, ft./sec. 
a length of test section, ft. 
M molecular weight of air 
N lb. moles of air 
Py base pressure at lower pressure 
tap, psia. 
P, pressure at top pressure tap, psia 
dP differential pressure across the 
test section, psi. 
R gas constant, psia, cu. ft./lb.- 
mole, “R 
Tm meter air temperature, °R 
Ven meter air rate, ou. ft./sec. 
Ps meter pressure, psia. 
Z — air compressibility factor 
P, air density, lbs./cu. ft. 
P, average air pressure in column, 
psia. 
Ts average column air temperature, 
R 
F energy loss factor, lbs.*/ft.*° 
fh kerosine viscosity, centipoises 
Ms air-viscosity, centipoises 





tween the pressure drop from the bot- 
tom to the top of the 72-foot section 
of two-inch tubing for various air- 
water ratios and flow rates. For the 
high water rates there is a rapidly 
declining pressure drop with increas- 
ing aeration of the flowing stream 
until a mass velocity of about 150 
pounds per square foot per minute of 
air flow is reached after which the 
pressure drop remains substantially 
constant. 


Original presentation was before the American 
Institute of Chemical Engineers, St, Louis 
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What Is the Economical 
Size of Conductors 


Here is a simple method of calculation using 


three factors—load, mechanical strength and economics. 


By HERBERT ARGINTAR 


James P. O’Donnell, Engineers, New York City 


[HERE ARE three 


used in sizing electrical conductors 


1) the load to be supplied, (2) me- 
chanical strength required for the 
particular loading area and (3) eco- 


nomics, 

The last consideration, economics, 
is generally overlooked as regards the 
conductor in relation to its load. Yet, 
it was one of the first criterion to be 
The 


results from studies undertaken 


mathematically analyzed. “for- 
mula” 
by Kelvin, and is herein presented 
for copper conductors. The same ap- 
proach can be applied to a conductor 
of any material. 

Kelvin’s Law as stated is: 

The most economical size of trans- 
that for 
which the annual energy cost of line 


mission line conductor is 


loss equals the copper cost. 
lhe proof of this is demonstrated as 
follows: 


Proof: 


K, Invariable Fixed Charges which are 
independent of the circuit size. 
Poles, hardware, etc.) 

K Variable Fixed Charges which are 
proportional to the circuit size: 
i.e., Copper size or area. (Insur- 
ance, interest, depreciation, etc. ) 

K Constant representing the energy 
cost of the line; i.e., the F R 
loss. It is inversely proportional 
to the circuit size. 

\ Conductor cross-sectional area. 

C Total annual cost of operating the 
line. 


1) C=K, + K.(A) + K;/A 


», dC 0 ; da 
wae t Kz K;/A’, and 
setting dC/dA 0. 
5) A (Ks)? which indicates the 


economic conductor size. 
ja) Ke(A) K;/A, which equates 


energy cost to copper cost. 
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factors to be 


From the above, it is possible to 
derive a formula expressing conductor 
and 
costs. The “formula” is produced as 


size in terms of energy copper 


follows: 


Development of Formula: 


t — Hours of operation per year 
ic. Cost of energy @ ¢/Kw-Hr 
R Resistance of annealed copper 


(10.6) L 
\ , where L Length of line 


C Cost of copper @ ¢/\b. 
W = Weight of annealed copper 
( 3.03 10.6 lb. /CM-ft 
V = Volume of coppe1 
F Fraction for Fixed Charges 
(Amortization) (= AL) 
I Load current 
K I’ Rt. C. 
, A 1000 
10.6°LePteC. 
1000*A Energy Cost 
2) KAA = We VeC.eF = 3.03 


10°*A*L*C,.*F Copper Cost 
Equating (1) and (2 
3) 10.6LePt.C, 3.03 


10°°*AeLeC.eF 


, A 59 1 (St)" 
a d Us C.°F 


Copper size required. 


~ 


In the event that a load is cycled, 
or varies over a period of time, the 
load current may be expressed in 
terms of the effective value of all the 


individual loads: 


Cc. \% 
tb) A so( &.) °1,'t, + Lt. + etc.) 


For varying currents 


Comment: Note that length of line, 
line voltage, etc., is immaterial. The 
prime concern is copper economics, 
not electrical characteristics. The use 
of the formula may be demonstrated 
by means of a typical problem. 
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Determine the economic 


Problem: 
cable size required for a 96 ampere 


load operating 365 days per year, 8 
hours per day. 


Given: Energy $0.00875 per 
Kw-hr. Fixed charges are 23 percent 


costs 


Investment for 5 years at 3 percent 
and insurance, taxes, etc.) Copper 
costs $0.47 per pound. 


Solution: 


0.875 * 365 > 
A= (59) (96) « 


17 « 0.23 
68,800 C. M 


A #2 AWG, with a cross-sectional 
area equal to 66370 C. M. is the most 
economical the 
other previously mentioned factors 


choice. However, 
must also be considered before actual 


The End 


selection is made. 
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the 
Author 





HERBERT ARGINTAR is an 
engineer for James P. O’Don- 
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specifications and procurement, 
design and engineering for re- 
finery electrical service and gen- 
eral utilities. With the company 
five years and formerly engaged 
in various chemical and indus- 
trial projects, Argintar also has 
served three years as a member 
of the electrical-engineering 
staff at Pratt Institute, and now 
is preparing two textbooks for 
the institute, one on D. C. and 
the other on A. C. machinery. 
An electrical-engineering grad- 
uate from City College of New 
York, he has completed part of 
the work on a mechanical-engi- 
neering degree from New York 
University. He is a professional 
engineer in New York. 
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Algonquin Gas Transmission Company reports: 





Bell System channels for telemetering 





help boost both sales and service 







. a 

At the right is a view of oo 

the dispatching center of the : 

Algonquin Gas Transmission bo ee es we 7 om 

Company in Boston. G es we ws bs — tip 

Above is shown one of ‘bet “ ‘ ! 
a - me ett 


the company’s metering 





and regulating stations. 





Load shifting by remote centrol, made possible by In addition to the constant check between antici | 








Bell System channels for telemetering, is helping in- 
crease sales and improve service for the Algonquin 
Gas Transmission Company. 


This company supplies natural gas at some 39 de- 
livery points to 23 different utilities throughout the 
New England states. 


Because the Algonquin dispatcher has a running 
check on pressures throughout the system, he can con- 
stantly shift the load, thereby insuring the maximum 
flow of gas through the pipe at all times. This means 
increased sales and extra service four satisfied customers. 


pated demand and actual load conditions, Algonquin’s 
system-wide telemetering has other benefits—instant 
detection of threatened freeze-ups and line obstructions 
—maintenance of predetermined pressure for each cus 
tomer—thorough knowledge of conditions on the entire 
pipeline system. 


Modern communications save time, cut costs. 


improve service. A Bell System communications 


engineer will be glad to survey your company’s 


needs. There’s no obligation. Why not call your 


Bell Telephone representative today? 


BELL TELEPHONE SYSTEM ‘£8 


rELEPHONE TELETYPEWRITER 
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TELEMETERING AND REMOTE CONTROL CHANNELS 
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These formulae from the pages of engineers’ own 
notebooks yield rough, but reasonably accurate answers 


for design, maintenance and supply questions. The Edi- 





$15 Per Rule of Thumb 


tors will pay $15 for your pet Rule of Thumb. Send 
your Rule of Thumb to Pire Line Inpbustry, P. O. 


Box 2608, Houston 1. 














Cae — 5—How to calculate the contraction or expansion of a 


pipe line resulting from temperature changes and estimate the allow- 


ances for slack in loops. 


Steel pipe contracts or expands approximately 0.8 inch 
per 100° F. temperature change for each 100 feet of pipe. 
For construction in the U. S., slack is not normally 
needed in welded lines for contraction or expansion un- 
less abnormal variations are encountered. However, slack 
is often provided near road crossings where the pipe may 


have to be lowered at some future time. 


length of pipe (feet temp. change (°F 


: , 0.8 , 
Contraction 100 100 


Example: Calculate the amount a 1000-foot section of 
pipe line would contract if laid at a temperature of 
100° F. and cooled to a low of O° F. during winte1 
operation. Assuming the line were free of soil or othe: 


resisting loads 


1000 100 
100 100 
08 * 10 1 
Steet 


Contraction 0.8 
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Large temperature changes may arise on exposed line o1 
in lines downstream from compressor stations. 
When slack is desired in a line, the amount of sag o1 


rise needed may be estimated quickly. To provide for 0.8 
inch of movement longitudinally along the pipe, a sag 
of 21 inches would be needed in a 100-foot loop. For a 
150-foot loop, 31 inches are necessary, Such slack put 
into the line at time of construction might allow for 
lowering the pipe under roadbeds without putting ex- 


cessive stress upon the pipe. 


Location of overbends, sags, and side bends should be 
considered when laying slack loops. When loops are 
placed, parts of the line should be backfilled to serve as 
a tie-down. Loops should be lowered during the coolest 
part of the day when the line is the shortest. After lower- 
ing-in, sags should rest on the bottom of the ditch; over- 
bends should “ride high.” Side bends should rest on the 
bottom of the ditch and against the outside wall. The 
line should be lowered so that all sections of the pipe are 
in compression. 
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Tank farms 


A pencil pokes through this corroded metal! Why chance trouble like this? Cathodic Protection and ANACONDA Type CP Cable effec- 
tively check corrosion of buried metals. 


CATHODIC PROTECTION 


For longer cable life in cathodic protection 
— Anaconda Type CP Cable 


Moisture, soil acids and alkalies, and 
—most important —oil are tough on 
present cables used in Cathodic Pro- 
tection. 

Anaconda’s new Type CP Cable is 
specially designed—with double cov- 
ering of polyethylene and Den- 
sheath* (PVC) — to resist these 
enemies of cable life. This means less 
frequent replacement . . . major sav- 
ings in both labor and material costs. 


*Reg. U. S. Pat. Off. 


Polyethylene and Densheath used 
in ANACONDA CP Cable are inherent- 
ly resistant to oil. And they have high 
resistance to electro-endosmosis, as 
well as to moisture and most acids, 
alkalies and chemicals found in cor- 
rosive soil areas. Rugged Densheath 
jacket withstands toughest abrasion, 
and weathering. 

This cable is light . . . easy to in- 
stall, splice and terminate. Ask the 


Man from Anaconda—or vour Distri 
butor —for full information. Also 

write for Bulletin DM 5450: “Ana 
conda Cathodic Protection Cable.’ 
Anaconda Wire & Cable Company 
25 Broadway, New York 4, New York. 


ANACONDA’ 


COPPER AND ALUMINUM 
WIRE AND CABLE 


Where Anaconda Type CP Cable and Cathodic Protection Cut Corrosion Costs 


rag 


Booster stations 


Pipe lines 


Oil Refineries 


, 
re 
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WHAT'S HAPPENING 














Placement of the final pipe was made recently on the 844-mile Southern Pacific Pipe Lines 
route from Los Angeles to El Paso at the 840-foot suspension span crossing the Colorado River 


IN PIPE LINE 


at Yuma. 


SP Products Line Begins Operation 


The first shipment of petroleum 
products, gasoline from Standard Oil 
Company's refinery near El Paso con- 
Ariz., 


through Southern Pacific’s pipe line 


signed to Phoenix, moved 
which went into operation in Janu- 
ary. The 844-mile line operates in two 
sections—the eastern leg from E] Paso 
to Phoenix, and the Los Angeles to 
Phoenix branch, which is expected to 
be in operation soon. 

Initially ten 
and the U. 


commercial shippers 
S. Air Force will use the 
line, which handles regular, premium 
and aviation gasoline, diesel oil and 
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jet fuel. (See Pree Line INpustry, 
July, August, October 1955. 

The SP line is the first common 
carrier pipe line owned and operated 
by a railroad subsidiary, Southern 
Pacific Pipe Lines, Inc., and is the 
first such common carrier line to re- 
ceive products directly from military 
storage facilities. 

The main 
from the 


extends westward 
refineries at El Paso and 
eastward from the Los Angeles area 
refineries to the 


line 


consuming areas 
around Phoenix and Tucson and cer- 


tain intermediate points including 
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CONSTRUCTION 


Colton and Niland, Calif. Branch 
lines will total 176 miles of 6-inch 
pipe to serve four U. S. Air Force 
March AFB near Riverside, 
Calif.; Davis-Monthan AFB 
Tucson; Luke AFB northwest of 
Phoenix: and Williams AFB, south- 
Phoenix. 

Contracts have been let to Engi- 


bases 


near 


east of 


neers Limited Pipe Line Company and 
Hood Construction Company for three 
of the four schedules of the military 
pipe line work. The military system, 
a complete pipe line in itself with its 
own pumping stations and terminals, 
will be completed in March 1956. 

Jet fuel and aviation gasoline will 
be received into the line at Norwalk, 
Calif., where J. H. Pomeroy & Co., 
Inc. construction contract. 
Work on the military pumping station 
at Colton, Calif., and the metering 
March AFB is con- 
tracted to J. A. McNeil Company, 
Inc. The metering installations at 
Luke, Williams and Davis-Monthan 
Air Force Bases are contracted to M. 
M. Sundt Construction Company. 
The pump station project at Phoenix 
presently is out for bid. 


has the 


installation at 


By means of suspension spans, the 
main line crosses six major streams 
the Rio Grande, San Pedro and Colo- 
rado Rivers and the Yuma Main, All 
American and Coachella canals. 

Initial capacity of the line is 52,600 
barrels per day which may be in- 
creased to an ultimate capacity of 76,- 
100 barrels per day as pumping sta- 
tions are added. Total cost of the 
project will be $35 million. 


177-Mile Gas Line Planned 
By Shell in Venezuela 

Cia Shell de Venezuela has an- 
nounced plans for a 20-inch gas line, 
costing about $20 million, to move 
casinghead gas from La Paz field in 
the Maracaibo district to the Cardon 
refinery on Paraguana peninsula, 177 
miles away. 

Pipe is being delivered early in 1956 
and the line is expected to be com- 
pleted in 1957. The projected daily 
capacity is 106 million cubic feet. Gas 
will be the primary fuel for the re- 
finery. 
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Do You Know 
What Topaz Can Do 
For YOU ?  sipas is a sales and 


service organization offering you complete lines 
of nationally recognized pipeline supplies and 
equipment plus the consulting and supervisory 
services of experienced engineers. You can call 
Topaz night or day, with assurance that your 
needs will receive prompt personal attention. 


Mie. ni t 61 alll ee 


L & M Marker-Vents 


L&M Marker-vents on highway and 
railroad casing vent pipes have proved 
both effective and economical. Less 
expensive than a field-welded vent 
hood, the aluminum alloy L&M 
Marker-vent will last the life of the 
line. Custom designed sign panels with 
your company name and emblem are 
available in your choice of colors. Sizes 
available for 2”, 3” and 4” pipe. L&M 
products, distributed by Topaz* also 
include standard safety signs, well 

















markers and aerial view markers. a 
= 
— 
rian : 
DANGER | 
NO SMOKING = 
|| *Sole distributor for L 8M products. 
eRe ‘ {AERA REE Eg 


Cathodic 
Protection 


All cathodic protection equip- 
ment and supplies, including 
rectifiers, anodes, coke breeze, 
pipe wrap and pipe coatings are 
available from one supplier . . . 
Topaz*. This means savings to 
you in time and paper work. 


Agent for The Holcombe Co., Inc 








2525 South Boulevard Houston, Texas 


F. A. (JIM) ForD 
Consulting & Supervision 
Houston 
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JACK PELKEY 
Sales & Service 
Atlanta 


Sales & Service 
Dallas 
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Tod Pazdral Pipeline Specialties 


Office Phone: JA 2-1403 
Tod Pazdral Consulting and Supervision Home Phone: MA 3-5680 


Hot 
Tapping 


Topaz* sales engineers plan 
and supervise** hot tapping 
operations on gas, steam, 
water, products and chemical 
lines without costly shutdown 
Hot tapping equipment may 
be contracted, leased or pur- 
chased. Topaz service includes 
consultation, supervision and 
instruction of company field 
personnel on use of purchased 
equipment. 

*Agent for T. D. Williamson, Inc. 

In Cooperation with T. D. Williamson, Inc 


“ ee ek ek ee | 








Consulting, Engineering 
and Supervision - 


Working in cooperation ie) 

with engineering depart- -“ wy 

ments, Topaz sales engi- {| . bY Sez 
neers perform flow con- | ¥\ \)(4.6 
dition analyses, pigging, \(*~==,< 7 
stopple application, in- 


spection and line testing. y 
All equipment for these 
operations may be leased, 
contracted or purchased 
through Topaz. 








Other supplies available from Topaz: 


© valves © clamps, hooks and 
dollies 
® pipe cutting machines 
| © pipe saddles and 
® cutting and reducers 
beveling machines © heavy machines 
© odorizers ® torches 
* 


Plus all other equipment or supplies necessary to 
complete your project. 










RICHARD LEE MCHENRY 
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Alberta Trunk Line Gets 
Permit for Route Change 

The Alberta Gas Trunk Line Com- 
pany Ltd. has received permission to 
build a 547-mile system to transport 


Alberta 


terminus of 


gas from the fields to the 


western the Trans-Can- 
ada Pipe Lines Ltd. system. The com- 
pany’s application to the Alberta Pe- 


Natural 


tion Board in January changed the 


troleum and Gas Conserva- 


original planned route, resulting in a 


reduction of the total mileage in- 


volved. 





Major changes take the system 
cross-country from the Pincher Creek 
junction near Denhart to the Home- 
vlen-Rimbey field. The former system 
moved westward from Denhart, then 
north to Calgary and due north to the 
Homeglen-Rimbey field. The 
built in a more 
direct line to the Pincher Creek field. 


new 


route also will be 


Estimated to cost $47 million, the 
line will consist of from 6 to 34-inch 
pipe with about 219 miles to be laid 
the first vear, and the remainder to 
be completed later. 


Trust it to a BRADEN Winch 


Where sureness and safety is extra im- 


portant in handling heavy equipment, trust 
the job to a BRADEN Winch. Every 
BRADEN Winch is easy to control, and its 
PATENTED, OIL COOLED, FULLY 
ADJUSTABLE AUTOMATIC SAFETY 
BRAKE can be depended upon to hold 


the load during moving operations. 


Your Best Winch Buy is BRADEN 


See Your Braden Dealer or 
Write for Complete Information 


BRADEN WINCH COMPANY 





P.O. Box 547, Broken Arrow, Oklahoma 







“IN SERVICE AROUND THE WORLD” 


50 For more data on advertised products, use Readers’ Service Cards, last page. 
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Construction Begins 
On Canadian Gas Line 


Construction along the route of 
Westcoast Transmission Company 
Limited natural gas line got under- 
way recently. 

Crews from the Fraser Valley, the 
central interior Creek 
began moving to their locations while 
machinery 


and Dawson 


was being assembled at 


strategic points. 

First operations include clearing of 
the 60-foot wide right-of-way. No 
merchantable timber will be burned 
or otherwise destroyed. Registered 
firms of timber cruisers have been em- 
ployed to evaluate timber on the 
right-of-way and disposition of the 
wood is made according to arrange- 
ments with the owners. 

The 650-mile Westcoast main line 
starts in the Alberta, B. C. natural 
gas fields, and runs in a southerly 
direction to Huntingdon on the inter- 
national border in the Fraser Valley, 
a few miles south of Abbotsford. 

Canadian Bechtel Limited is proj- 
ect manager. being 
speeded to meet, or better the con- 
struction schedule calling for com- 
pletion of the line in the fall of 1957. 
The 30-inch welded 
line will cost $152 million, and its ulti- 
mate capacity will be 660 million 
cubic feet of gas per day. 


Construction is 


diameter steel 


Dutton-Williams Brothers Limited, 
with headquarters in Dawson Creek, 
has commenced clearing on the first 


section at the 


northern end of the 


line. 

Bechtel’s Pipeline Construction divi- 
sion has opened headquarters at Ques- 
nel for operations on the second sec- 
tion. Bechtel has a sub-contractor, 
Soverign Construction and Engineer- 
ing Limited, clearing right-of-way in 
the Quesnel district. 

Conyes Construction Corporation 
has a project office in Kamloops. A 
crew is unloading equipment, and a 
gang is clearing near Merritt in the 
third section. 

Mannix Limited in the Fraser Val- 
ley section has headquarters in Chilli- 
wack. This company completed 
several miles of pipe line in that area 
last fall, and is now clearing and pre- 
paring for river crossings in the Hope 
area. 

About 200 men are working on the 
project at present. The force will be 
increased as weather permits. 
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Designed for \ 
easy, high-speed 
wrapping on oil | 
and gas 
pipelines... 


On job after job, pipe line men have found that 
Transhield Asbestos Pipe Line Felt meets the need 
for an economical asbestos shield that is effective 
in average soil conditions. 


Contractors like Transhield because its special 
reinforcement makes it ideal for easy, high-speed 
application by modern machine methods. Con- 
sisting of a lightweight coal-tar-saturated asbestos 
felt, it is reinforced with continuous glass yarns 
parallel-spaced on 4” centers. Transhield’s light 









Johns-Manville TRANSHIELD’ pire tine reir 


goes on fast, restricts soil stress, cuts maintenance 


weight permits the use of 800-ft. rolls which in- 
creases application speeds since fewer stops for 
roll changes are required. 


Transhield provides a continuous membrane 
between the pipe line enamel and the soil. It works 
effectively in preserving a Continuous protective 
film of enamel on the pipe. During construction, it 
guards the enamel. After installation, it reduces the 
cold flow of the enamel, and acts as a surface bar- 
rier to restrict soil stress. 


For further information write to Johns-Manville, Box 60, New York 16, N. Y.; 
in Canada, 565 Lakeshore Road East, Port Credit, Ontario. 


JOHNS MANVILLE 


YU| Johns-Manville 


PRODUCTS 


PRODUCTS FOR 
PIPE LINE PROTECTION 


For more data on advertised products, use Readers’ Service Cards, last page 

















SALES 














SIXTH IS ALE 
STRAIGHT 
YEAR 

OF INCREASED 
SALES 







In 1955, C/W pipe sales again increased over the 
previous year. This is the sixth straight year that 
SPI’s sales have shown a substantial increase. 


Here again is proof of the industry’s acceptance of 
the fact that SPI has all the machines, methods, and 
procedures necessary to produce the finest coated 
and wrapped pipe, and that SPI personnel has 
constantly made certain that your pipe has been 
delivered in time to meet your schedules. 


THROUGH 
FREIGHT 


RATES AT 
THE ST. LOUIS 
GATEWAY 


R) 


standard pipeprotection inc. 
3000 SOUTH BRENTWOOD BLVD.~ ST. LOUIS 17, MISSOURI 








North Carolina Natural Gas 
To Build 575-Mile Line 

North Carolina Natural Gas Cor- 
poration has received permission from 
the North Carolina Utilities Commis- 
sion for the construction and opera- 
tion of approximately 575 miles of 
natural gas pipe line within the state 

The North Carolina distribution 
system will have an initial capacity of 
52 million cubic feet a day and will 
take its supply from Transcontinental 
Gas Pipe Line Corporation at a point 
near Mooresville, N. C. Ranging from 
3 to 16-inch pipe, the line will cost 
about $13 million. Construction will 
begin early in the spring and is sched- 
uled for completion in late summer 
The line will deliver vas to customers 
in a territory east of Charlotte and 
south of Lexington, Sanford and 
Raleigh. 


Minnesota Firm Proposes 
Natural Gas Pipe Line 

Iron Ranges Natural Gas Company 
has applied to the Federal Power 
Commission for permission to con- 
struct natural gas pipe line facilities 
in Minnesota. The company proposes 
to build a 68-mile transmission system 
with 47 miles of supply laterals to 
various towns and cities on the 
Mesabi Iron Range in Minnesota at 
the cost of $2.8 million. 


Daily transmission capacity of the 
proposed system would be 55 million 
cubic feet of gas a day which Iron 
Ranges plans to obtain from Mid- 
western Gas Transmission Company 
of Houston. The latter has an appli- 
cation pending for construction of a 
1760-mile line from Tennessee to the 


U. S.-Canadian border. 


River Construction to Lay 
150-Mile Line for Sinclair 

Sinclair Pipe Line Company, has 
announced the awarding of a con- 
tract for construction of a segment of 
the company’s new “Big Inch” crude 
oil carrier in Texas. 

The River Construction Corpora- 
tion of Fort Worth will lay 150 miles 
of 18-inch pipe from Jacksboro to 
‘Teague, Texas. Construction will start 
about February 1, 1956, and is ex- 
pected to be completed by May 1, 
1956. 

This line will provide necessary in- 
creased capacity to move north Texas 
oil to Teague, and from there to the 
Houston refinery area. 
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Here’s Why 
Bucyrus-Erie Dragshovels 
Save Trenching Time and Costs 





YOU’RE OFF TO THE RIGHT START with 


a digging stroke that is powerful and steady 
so the operator can heap the dipper high. 
Power is concentrated at the dipper teeth for 


best penetration of even toughest material. 





FOLLOW THROUGH, with really high- 


speed hoist and swing, gets di t of th :; ie —_ 
P a er ee eee eee Ol you combine this kind of digging ef- 


trench and into dumping position with no waste 


ficiency with the dependability that keeps 
of time or operator effort. Hoist and swing mgjntenance costs way down, you have the 
action are so smooth that spillage is kept at machine you need for fast trenching in 
a minimum. tough materials. See your Bucyrus-Erie dis- 


tributor soon for complete details. 


FINISHING THE CYCLE, the dump is clean 
and trigger-fast. The dipper’s high arch, smooth 








YEARS OF SERVICE 
South Milwaukee to Men Who 


sides and rounded heel are designed for quick Shope the Earth 


Wisconsin 


easy dumping. 


163E55 


Ww“ 
A %-yd. Model 22-B dragshovel, equip- _ 
3 ped with tractor-type treads, digs ditch 
eet for 24-in. natural gas pipeline in north- ot 


ern Pennsylvania. 
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Pacific Gas & Electric 
Plans Increase in System 


Pacific Gas and Electric Company 
has requested approval from the Cali- 


fornia Public Utilities Commission of 


a $20 million project to increase by 
25 percent the daily volume of gas 
the company imports from out-of- 
state fields. 

Currently the company receives 700 
million cubic feet daily from fields in 





Line Locator. 


The WILKINSON LINE LOCATOR 


SEES WHERE YOU CAN’T 


It will instantly locate all subsurface pipes, cables and such. and determine 
their depth too. The etched circuitry, our latest innovation. assures better 
quality control and performance than the customary hand wiring method. 


You can avoid damaged structures and loss of time with the Wilkinson 





WILKINSON PRODUCTS COMPANY 


3987 Chevy Chase Drive, Pasadena 3, California. SYlvan 0-4314 











This Handbook, written by Marshall 
E. Parker, consultant, is designed as a 
practical field manual. It is a 108-page 
pocket-size volume printed first as a 
popular series in WORLD OIL. The 
Handbook is illustrated with many 
charts and drawings and is completely 
indexed by subjects. 

It presents comprehensive data on 
Soil Resistivity Surveys, Potential Sur- 
veys, Line Currents, Current Require- 
ments, Rectifier Systems, Ground Bed 





Send for your FREE copy of the 
New Petroleum Book Catalog which 
describes the nature and contents of 
many books pertaining to the Petro- 
leum Industry. 











More comments on this new Handbook: 


“ ..@ most practical on-the-job manual for men 
concerned with pipe line corrosion. We are order- 
ing copies for each of our district engineers.” 


Pipe Line Corrosion 


Cathodic Protection 


and 


By MARSHALL E. PARKER 


Design, Magnesium Anodes, Stray Cur- 
rent Electrolysis, Interference in Protec- 
tive Systems, Operations and Mainte- 
nance, and Coating Protection and 
Testing. 

An appendix has been added of tech- 
nical data on Underground Corrosion, 
Basic Principles of Cathodic Protection, 
Properties of Metals and Attenuation 
Equations. Order copies of this practical 
Field Manual now for each of your field 
men. Price $3. 


ADDRESS: 


Book Department 

GULF PUBLISHING COMPANY 
P. O. BOX 2608 

HOUSTON 1, TEXAS 


Texas and New Mexico. The petition 
requests an increase to 875 million 
cubic feet daily in a four stage devel- 
opment starting in late 1956 and end- 
ing by 1959. 

The plan calls for building 149.6 
miles of 34-inch in parallel sections to 
the company’s super inch transmis- 
sion line from ‘Topock, Ariz., north to 
Milpitas. Additional compressor ca- 
pacity would be added to the three 
stations at Topock, Hinkley and Ket- 
tleman. 


Arapahoe Pipe Line 
To Expand Facilities 


The Arapahoe Pipe Line Company 
has announced plans for expanding 
its facilities. The expansion program 
includes the acquisition of 420 miles 
of existing pipe line. 

The plans call for the acquisition 
by Arapahoe from Pawnee Pipe Line 
Company of 33 miles of existing crude 
oil pipe line, 10 inches in diameter, 
running from the Adena field in Mor- 
gan County, Colo., to Merino, Colo., 
with gathering lines in the Adena 
area; 42 miles of 8-inch from Little 
Jeaver field in Washington County, 
Colo., to Merino, including a gather- 
ing system. Seller of this line is Good- 
all Pipe Line Company. Arapahoe 
also will acquire 345 miles of oil field 
gathering lines in Kansas and Ne- 
braska which feed into the Arapahoe 
system. 

Arapahoe’s principal trunk line ex- 
tends from oil fields in northeastern 
Colorado and Nebraska to Humboldt, 
Kansas, where crude oil is delivered 
to connecting pipe lines. 








Order Your Copy of 1955 
Pipe Line Industry Index 


The complete editorial index cov- 
ering all issues of PIPE LINE INDUS- 
TRY published during 1955 has been 
prepared and is bound separately in 
convenient pamphlet form, It will be 
sent free to all subscribers who write 


requesting copies. 


Use the Readers’ Service post- 
card, last page this issue, to order 
your index. Or address orders to 
Librarian, Gulf Publishing Company, 
Box 2608, Houston 1, Texas. The 
supply is limited. 
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and 13 other Allis-Chalmers crawlers 


Pipelining between _ 
the highlines Pe 





Putting down a 30-in. gas line in trench only a 
few feet from high tension line towers is tough and 
tricky — but Contracting and Material Company, 
Evanston, Illinois, made it look easy with their 
Allis-Chalmers torque converter crawler tractors. 
The job, located in the outskirts of Joliet, Illinois, 
called for precision maneuvering, and the 39-ton 
Allis-Chalmers tractor-boom combinations moved 
around those steel towers with the ease and agility 
of a lightweight. 


Torque converter tractors 
work as coordinated unit 


In putting in this line, which was lowered directly 
from dope-wrap into the trench, three Allis-Chal- 
mers torque converter crawler tractors, headed by 
the new HD-21, handled the job. The work involved 
frequent catch-off and catch-on by the tractors due 
to the closely spaced highline towers blocking the 
way. In spite of these obstacles, the three crawlers 
worked as a smoothly coordinated unit. With proved 
torque converter drive, they matched speed per- 
fectly with the dope-wrap machine. The self-ener- 
| gizing brakes and easy-handling controls really paid 
off in the close-quarter maneuvering. 








/LLIS-CHALMERS HD-21 

204 net engine hp 

127,000-lb lifting capacity at 4-ft overhang 

78,250-lb tractor and side boom with full counterweight 








Here the HD-21 brings the line up to highway crossing. 
Complete tractor spread includes two new Allis-Chalmers HD-21's 





Allis-Chalmers Tractors lay 30-in. line on high tension 
right-of-way for Contracting and Material Company 


Whether in close-quarter work or clear sailing 
on open right-of-way, you can cut costs and speed 
up operations with an Allis-Chalmers spread. Get 
full details on the completely new line of crawler 
tractors and matched equipment. Let your Allis- 
Chalmers dealer show you the all-new HD-21, HD- 
16, HD-11 and HD-6. See him now. 


CONSTRUCTION MACHINERY DIVISION, MILWAUKEE 1, WISCONSIN 


ALLIS-CHALMERS 


Around the line she goes. Here the HD-21 catches-off 
the line and swings around the tower. Shifting is prac- 
tically eliminated, operator can concentrate on his side- 
boom work and keep a lookout for the towers. 
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Proposed Pipe Line Construction 


Length 

















Estimated 
COMPANY in Miles Diameter Type Origin and Terminus Cost Status 
Alabama-Tennessee Natural Gas Co.—Florence, Ala... 21 8, 12 Gas Colbert County, Ala. loop. $808,450 Authorized 
Alberta Gas Trunk Line, Ltd. 547 6-34 Gas From Alberta fields to western terminus of Trans $47 million Approved 
Canada Pipe Line, Ltd. 
American Gilsonite Co 80 Gilsonite | Bonanza, Utah— Western Colorado, refinery Considered 
Slurry 
American Pipe Line Corp. —New York City (Swiner- 1,425 plus 24, 26 Products | Beaumont, Texas area— Newark, N.J $170 million Approved ODM 
ton & Walberg, Engineering 485 miles 
feeders & 
distribu- 
tion lines 
Arkansas-Louisiana Gas Co 66 24 Gas Arkansas, Louisiana and Texas loops $9,245,166 Authorized 
Big Horn Pipe Line Co.—Cheyenne, Wyo. 150 8 Crude Ash Creek, Wyo. field—Midwest, Wyo. Considered 
California-Oregon Vipe Line System 103 6 Crude Crescent City, Calif.—Medford. Ore. $2 million Planned 
Central Kentucky Natural Gas Co. 24 20, 24 Gas Cold Springs—Anderson Ferrv, Ky. $2.5 million Authorized 
Chaco Pipeline & Refinery Corp. 450 Products | From Glenn McCarthy's Bolivian wells to new refinery Before FPC 
at Conception, Paraguay 
Cities Service Gas Co.—1st National Bank Bldg., 16.5 16 Gas Various locations in Kansas and Oklahoma Planned 
Oklahoma City, Okla 
Coastal! Transmission Corp.—Houston, Texas 500 30 Gas McAllen, Texas—Louisiana connection, Houston, Texas| $70 million Considered 
Gas 
Colorado Interstate Gas Co 115 4, 6,8 Gas Denver—Julesburg Basin— Basin Cities a Before FPC 
328 16, 18 Gas LaPlata County —Pueblo, Colorado Springs and Denver!) $21,600,000 Authorized 
Compania Shell de Venezuela 177 20 Gas La Paz field te Cardon refinery on Paraguana peninsula} $20 million Planned 
Consolidated Gathering Systems, Ltd 198 Crude Sturgeon Field— Edmonton Planned 
Consolidated Natural Gas Corp.—New York 112 Gas In Ohio—Plus other smaller lines $6 million Planned 
Cosden Petroleum Corp.—big Spring, Texas 100 6 Products | Big Spring—Abilene, Texas $1.5 million Planned 
Deep Rock Gas Co. 120 6 LPG Tioga, N.D.—Canadian border Planned 
El Paso Naturat Gas Co —E) Paso, Tex.............. 414 34 Gas Parallel from San Juan Basin to Topock, Ariz. $194 million Authorized 
Freedom-Valvoline Oil Co. ' 34 8 Products | Harpster—Findlay, Ohio $700,500 Planned 
Houston Texas Gas & Oil Co.—4604 Main St., Houston 961 12-30 Gas Baton Rouge, La.—Miami, Fla. | $110 million Before FPC 
Iraq Petroleum Co 75 24 Crude Homs, Syria to Tripoli, Lebanon Considered 
Iron Ranges Natural Gas Co. 115 Gas From Itasca and St. Louis Counties along route of $5 million Before FPC 
Mesabi range from Grand Rapids to Aurora, Minn. 
Lone Star Gas Co.—Dallas 230 22, 26 Gas Cotton County, Okla.—Fritch, Texas $18.7 million Before FPC 
205 Gas Snyder, Texas to tie in with Cotton County, Okla Before FPC 
Fritch, Texas line 
Magna Pipeline Company 40 Gas Underwater line from Anacortes, Wash. to Victoria $6 mi!lion Planned 
Malco Pipe Line. Inc , 91 6 Products | Prewitt, N.M.—Albuquerque 1,250,000 Considered 
Manufacturers, Gas, Light, and Heat Co. 72 16-20 Gas Doddridge, Wetzel, and Marshall Counties, W. Va. Planned 
213 3-26 Gas Various locations in Pa., W. Va., and Ohio Planned 
40 Gas Allegheny, Washington, and Beaver Counties, Pa. - Planned 
Michigan-Wisconsin Pipe Line Co.—500 Griswold, Detroit 252 4-24 Gas Various locations mm I}linois and Wisconsin $11 million Planned 
Midwestern Gas Transmission Co., Houston, Texas 112 Gas Emerson, Manitoba—Nashville, Tenn. $98 million Before FPC 
Montana-Dahota Utilities Co — Minneapolis at Gas Various locations in 8.D. and Wyoming $1.4 million Authorized 
41.8 2 Gas Williams County, N.D $1.4 million Authorized 
NATO 1920 4-10 Products | To serve military bases in Western Europe : Foster-W heeler 
Prime Contractors, 
875 miles let 
Natural Gas Pipe Line Co. of America—20 N. 350 20, 26 Gas Wise County, Texas—Fritch, Texas 28.5 million Before FPC 
Wacker Dr., Chicago 
Nevada Natural Gas Co 114 12, 1¢ Gas Various loops along Needles, Calif.-Las Vegas. Nev. line | $2.5 milkon Planned 
New York State Natural Gas Corp 56.5 30 Gas Tioga County, Pa $7 million Before FPC, 12 
miles Authorized 
North Carolina Natural Gas Corp. 575 3-16 Gas Mooresville eastwardly acrcss North Carolina $13 million Authorized 
Northern Natural Gas Co.—2223 Dodge St., Omaha 167 24 Gas Farmington, Minn. to Duluth, Minn. and Superior, Wis.| $12 million Betore FPC 
Gas To interconnect with Natural Gas Pipe Line $244,000 Planned 
8 30 Gas Test lines to underground storage near Redfield, Iowa | $4.8 million Before FPC 
15 24 Gas To main line in Nebraska Before FPC 
163 10, 12 Gas Various locations in South Dakota, plus 307 miles of Before FPC 
branch lines 
6 6 Gas Iowa loop and compressor additions in Texas $760,000 tefore FPC 
Northwestern Utilities, Ltd.—10124-104th St., 42 12 Gas Bonnie Glen— Edmonton, Alberta $1.4 million Planned 
Edmonton, Alberta, Canada 
Offshore Gathering Corp., Houston 364 24, 26, 30 | Gas, Texas side of Sabine River 25 miles offshore La. to $150 million Before FP¢ 
Crude Mississippi side of Pearl River 
Pacific Gas & Electric Co. 150 34 Gas Various loops, between Topock, Ariz.— Milpitas, Calif. | $4 million Planned 
Pacific Northwest Pipe Line Corp.—M & M Bidg., Houston 1770 22, 26 Gas San Juan Basin—Pacifiec Northwestern states and 246 million Contracts let for 
plus 443 Canadian border terminus near Sumas, Wash. 1221 miles 
Petroargentina 370 16 Crude Newguen— Bahia Blauca, Argentina $40 million Planned 
Petroleos Mexicanos—Ave. Juarez, 94, Mexico City 440 20 Gas Brazil—Tampico— Poza Rica, Mexico : Planned 
260 6, 8 Products | Lagos, Mexico—Guadalajara, Aguascalientes and Planned 
Salamanca 
145 12 Crude 18 de Marzo Field— Monterrey, Mexico Considered 
Gas Macuspana region of Tabasco to Veracruz pcrt of $6 million Planned 
Minatitlan 
Phillips Petroleum Co.—Bartlesville 54 6 Products Goldsmith—Borger, Texas Planned 
50 Ethylene | Sweeny—Pasadena, Texas Planned 
22 20 Gas Roberts County, Texas, to Rock Creek gasoline plant Approved 
Pioneer Natural Gas Co. 261 3-22 Gas Various locations in Texas Panhandle Planned 
Plantation Pipe Line Co 327 18 Crude Baton Rouge, La. to Helena, Ala. $23.5 million Planned 
South Alberta Pipe Line, Ltd.. 46 10 Gas Etzikom Field—Medicine Hat, Alberta $1 million Planned 
Southern Calif. Gas Co. and Southern Counties Gas Co. 278 30 Gas Topock, Ariz.— Newhall $31 million Planned 
Southern Natural Gas Company 39 Gas Various locations in Ga. and La. $2.2 million Authorized 
Standard Pipe Line Co. 330 16 Crude Wink, Texas—Albuquerque, N.M. Before ODM 
Stanmount Pipe Line Co. 140 10 Crude Cayiga and Beaver Lake Fields, N.D. to connect with Planned 
Interprovincial Pipe Line 
Sturgeon Pipe Line [.td. 100 12 Sturgeon Lake Field—Trans-Mountain system $6,500,000 Planned 
Sun Pipe Line Company 110 14 Products | Marcus Hcok, Penn., to Newark, N.J Planned 
Sunflower Pipe Line Co.—Tulsa, Okla 265 3-6 LPG Kearny, Grant and Haske! Counties, Kansas— $3.5 million Authorised 
Wichita, Kansas 
Tennessee Gas Transmission Co.—Box 2511, Houston 220 26, 30 Gas Loops in Kentucky and Ohio plus 376 miles of Supply | $56 million Authorized 
(See also Midwestern Gas Transmission Co.) 100 Gas Gathering lines in Texas and Louisiana plus station $18.6 million Before FPC 
additions 
1,050 Gas Border near Emerson, Manitoba—Nashville, Tenn. Proposed 
162 Gas Loop Lines in Kentucky, Ohio, and Pennsylvania $24.3 million Before FPC 
Texas Eastern Transmission Corp. 422 30 Gas McAllen to Vidor, Texas Estimated Planned 
530 30 Gas Loops at various points between Kosciusko, Miss. and | Cost of Entire) Planned 
Unicntown, Penn. Project Planned 
45 24 Gas Provident City, Texas crossover to McAllen-Vidor line | $150 Planned 
135 Supply and delivery lines laterals Million Planned 
Texas Eastern Transmission Corp. and Texas Eastern, 11 Gas Loops in Philadelphia area plus compressor facilities $2.4 million Authorized 
Penn-Jersey Corp. 
Texas Gas Transmission Corp 198 20 Gas East Lake Palourde Gas field, La. to Eunice, La. and | $20 million Authorized 
loops paralleling existing system in Arkansas, 
Mississippi, Tennessee, Kentucky, Indiana 
; Gas Houston, Texas—Miami, Fla. Considered 
Trans-Canada Pipe Line, Ltd —Calgary, Alberta 2240 30, 36 Gas Alberta— Eastern Canada 297 million Planned 
Transcontinental Gas Pipe Line Corp.—3100 Travis St., nTe Gas Connecting facilities with Texas Eastern Penn-Jersey $131,628 Authorized ' 
Houston in Pennsylvania and New Jersey i 
24.2 Gas Gathering Lines from South Bayou Mallet, Maxie and | $754,000 Authorized 
Happytown Fields, La. 
United Gas Pipe Line Co. 63 16, 20 Gas Various locations in Miss., Ala. and Florida $8.3 million Authorized 
United Natural Gas Co. 50 12 Gas Elk County—Jefferson County, Pa. | Planned 
U.S. Navy - apes 450 8 Gas Gubik Field—Fairbanks. Alaska 20 million Planned 
Washington Gas Light Co.—Washington, D.C. 11 24 Gas Chillum Station—Gordon's Corner, Md. $2 million Authorized 
Westcoast Transmission Company, Ltd. 270 8-26 Gas Various locations in Peace River region Planned 
Wilcox Trend Gathering System, Inc. 16 16 Gas Gathering lines to Provident City, Texas $2.9 million Before FPC 
Winn.ped and Central Gas Co... 6... ce ee eee 450 4-8 LPG Tioga, N.D —Winnipeg. Canada $20 million Planned 




















The recognized superlative performance of the 
Cleveland Model 320 Trencher was further 
improved during 1955 by the addition of the 
following features: increased width capacity (52 
inches)—heavier rims and buckets (34 inch 


hi-tensile steel)—crawler kick-out clutch—added 
conveyor-discharge length and height. Get the 
complete dope on these new features of the 
“320” and on other Cleveland Trenchers and 
Backfillers from your local distributor now. 


THE CLEVELAND TRENCHER COMPANY, 20100 St. Clair Avenue, Cleveland 17, Ohio 


(Advertisement) 





STANDARD OF THE INDUSTRY... 


for cutting steel or cast iron pipe... 


ALSTON 
Rachet 
PIPE CUTTER 


There’s none better for 
SPEED, SAFETY, POWER, 
ACCURACY and ECONO- 
MY. It eliminates dangerous 
sparks . . . broken cutters; roll- 
ers hold pipe taut after cutting. 
It’s easy on and off pipe... 
will cut 10” pipe in 12 min. 
Patented roller guides. Rachet 
makes it easy to work in close 
places. 

A size for every requirement 

— ~. ... write for details, literature 
“a sa and prices, 


| ALSTON MANUFACTURING COMPANY 
| P.O. Box 707 Phone 226 
LIVINGSTON, TEXAS 














FOR FIELD OR OFFICE 


We provide the fastest and 
most economical source of 


Pre-Printed Stock Forms 

Over 50 different forms are stocked for im- 
mediate shipment. These include pipe line 
run tickets, daily gauge reports, inventory 
forms, purchase orders, payroll sheets and 
inter-office memos. 
Now in general use throughout the indus- 
try, these forms may be ordered in any de- 
sired quantity. Their utility and economy 
have been demonstrated by the thousands 
of satisfied users. 


Write for a free copy of 
“Stock Forms Catalog” 


Stock Forms Dept. 
THE GULF PUBLISHING COMPANY 
P. O. Box 2608 
Houston 1, Texas 
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How to do it 








PIPE 


LINE 


HINTS 


$10 is paid for each illustrated acceptable contribution. Mail to The Editor, PIPE LINE INDUSTRY, P. O. Box 2608, Houston 1, Texas 

















Drawer Locking Lever 





‘\ 


Pipe Filled With 
Sand 











Station Tool Boxes Feature Opening and Locking Devices 


Here are two ideas for station tool boxes, one that 1s 
easily moved and one that is stationary. 

The tool box at left has drawers for small tools and 
parts, shelves for the larger ones and a swing-out com- 
partment for wiping rags or other bulk material. All the 
drawers and the swing-out compartment can be locked 
by throwing a lever on the side of the doorway opening. 
This lever actuates a bar inside the unit which engages in 
holes in each of the drawers and compartments. The levet 
can be locked in place and the doors swung shut and 
locked from the outside with one key. Only one lock is 
needed for all eight compartments, thus saving time and 
money. 

The top of the box provides a handy work area and 
has a vise mounted on one end. Hooks for hanging tools 


temporarily are located above the bench. On the other 
end is a telescoping stand for support of pipe in the vise 
and a hook to facilitate loading box. 

Around stations where tool boxes are not moved fre- 
quently, a simple counter-weight can be used to facilitate 
lifting the lid of the box. After making the tool box, fill 
a short length of six-inch pipe with sand and weld it shut 
on both ends. Attach bars along the top of the tool box 
and weld the weighted pipe to the end of the bars so that 
it counterbalances slightly more than half the weight of 
the tool box door. 

‘The counterbalanced lid makes access to tools and parts 
stored in the box much more convenient. Because of the 
ease of raising and lowering the lid, the crew is more 
likely to close the box after getting material. 





Useful Welding Trailer 
Can Be Made from Scrap 


This tandem trailer shown was fabricated from scrap 
parts found around a welding shop and from floor plate 
material. The trailer bed was made by taking the reat 
wheels and axles off an automobile and welding them to 
a bed with a tongue to fit the trailer hitch on a pickup 
truck. 

Bins for tools and parts were made of floor plate over 
the wheels. These long compartments on each side have 
a full length lid to provide ready access. Compartments 
on the front have a large swinging door on each side for 
bulky tools and parts. 

The welder’s principal equipment is mounted in the 
center section; the electric welder mounted on the back 
and the bottles of oxygen and acetylene just ahead of the 
generator. With the units mounted well to the rear, there 
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is still plenty of room in front of them for loose tools and 
parts. A vise mounted on the left side at the front can be 
swung around so that the top of the box may be used for 
a work bench. 
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Night Sighting Aid 
Speeds Water Surveying 


Use of a Navy type distress signal during night survey- 


ing operations saves a lot of time when surveying a right- 
of-way across long stretches of open water or on level 
terrain ashore. 

Engineers prefer to run the straight line as far as pos- 
sible so the point to be reached may be out of sight 
through a transit. 

To set a transit on the point over the horizon, set it up 
at night in the approximate direction by magnetic bearing 
Then at the point of termination, fire the flare straight up 
into the air. The flare can be sighted through the transit 
and the direction of the desired point establishd. Stakes 
can then be set on the line and the survey continued, 

Ashore, an automobile spotlight or other lighting de- 
vice may be used, instead. 


Seat Belts in Cars, Trucks 
Are Good Safety Measure 


One pipe line company already has commenced a pro- 
gram of installing seat belts in its company fleet of 346 
trucks and 186 cars. First an extensive test program was 
carried out to determine the strength of the belts and 
how well they would stand up under various hazards. 

Although not a new idea, the use of safety belts in 
vehicles is on the growth in pipe line work. One gas pipe 
line company engineer has had belts installed in his car 
lor years. 

Here is how belts can be installed. ‘The belt passes be- 
tween the seat and the back rest down through the floor 
where it is fastened to a pipe welded underneath the floor. 
[wo or three belts per seat may be installed in this man- 
ner. 
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Design Base for Jet Action 
Of Blowdown Valves 


The jet action of gas line blowdown valves can damag« 
a piping system seriously if foundations are not properly 
designed. Here is an idea for a well-designed foundation 
using precast concrete base and steel bracings 

Action of the blowdown system can be compared to a 
jet plane’s engine. When the valve is opened, gas is re- 
leased to atmosphere at the velocity of sound. The high 
velocity jet action of the discharging gas results in a re- 


action in the blowdown system, causing it to move 


a 
direction opposite to that of the gas 

The jet effect has been reported to be the equivalent 
of 16,000 horsepower, greater than the power of any jet 
plane. Therefore, it is necessary to install foundations that 
can withstand the reactive force. The jet effect is most 
severe at the beginning of the blowdown period. As lin 
pressure decreases to zero, so does the jet effect This 
foundation illustrated takes into account the maximum 
force exerted, rather than the average figure for the force: 


during the entire blowdown period 
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UNMATCHED ACCURACY | 


el 


Everything you 
need... for 
Cmuniale 
ment cal- 
ibration 











MERIAM Manometer Kits 


* Magnifying sight glass 

* Mirror for resolving parallax 
* Built-in level indicator 

* Precision-bore pyrex tubing 
* Built-in fluid seal 


* All stainless steel construction 


Write for Bulletin B-2862. 
Meciam Manometer Lnstrumentation 


far pressuces, ‘vacuums, 
flows. lguid OL 


INSTRUMENT COMPANY 
10920 Madison Ave. « Cleveland 2, Ohio 
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HINTS... 





Make Handy Rack for Tank Tables 


A pumper looking after more than 
one lease or a large lease with a num- 
ber of tanks in the battery usually has 
quite a problem keeping all of the 
tank tables readable, but one pumpet 
has developed a unique system for 
tables readable and 
readily available for daily figuring. 


keeping neat, 

Each tank table is framed in the 
proper size frames, complete with a 
glass front. A rack of the proper size 
to contain all framed tank tables is 


mounted on the top right hand side 
of the pumper’s “knowledge box.” 
The frames are hinged in place by 
bolting through the lower right hand 
corner of the frames. When not in 
use, the tables fold up into the rack 
out of the way. When a table is 
needed, it is swung down on the bolt 
hinge and drops across the pumper’s 
desk in a handy position for working 


with figures. 





Hang Welding Tips 
On Compartment Door 
On jobs where various sizes of weld- 
ing tips are needed with various types 
of rods, a handy rack may be made on 
the inside of the door of the welding 
rod storage compartment on the truck. 
Weld “ears” to the inside of the 
door with holes to accommodate the 
different When the 
welder opens the door to get a weld- 


welding tips. 


ing rod for a certain purpose, he can 
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switch the torches without having to 
fumble in a bin inside the door. 
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How much do 
you know about 
Recording 
Pressure Gauges 7 


Q. Why are more Bristol Recording 


Gauges used than all others combined? 





A. BRISTOL’S PRESSURE MEASURING 
ELEMENT, heart of the pressure gauge, is the big 
reason. Bristol Pressure Gauges, operating all over 
the world under all conditions — some in constant 
service for 20, 30, even 40 years — prove its accu- 
racy, long life, and stability. 


Q. What's the right measuring element 


for low pressure ranges? 





A. BRISTOL’S DIAPHRAGM MEASURING 
ELEMENT, for ranges from 0—2 in. water to 
0—29.9 psi. Extremely high torque gives positive 
pen positioning across entire range. It’s highly accu- 
rate, extremely stable. 2509 inherent over-range 
protection. 


BRISTOL 


AUTOMATIC CONTROLLING, 
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RECORDING AND TELEMETERING 


Q. What's the right measuring element 


for absolute pressures? 








», ( Aes 


ww 


A. BRISTOL’S SINGLE-BELLOWS TYPE 
ELEMENT. It measures ranges as low as 0—6mm 
mercury absolute and gives direct reading of pres- 
sure above absolute zero corrected for barometric 
variations — with far greater accuracy than ever 





before. 
4 Qa. For intermediate and high pressures? 
~~, y 
Fie © \ 
4 . 





A. CORRECT ANSWER here is either Bristol's 
Type 316 stainless steel or non-ferrous alloy helical 
measuring elements. They're designed for ranges 
from 0—30 psi all the way up to O—10,000 psi. With- 
stand impact of rapid fluctuations, give permanent 
accuracy over a long period of service life. 





What do you get for the right answers? A free copy 
of our 32-page catalog G621. It tells all about Bristol 
Recording Gauges for recording, automatic controlling, 
pneumatic transmission and telemetering. Write for it 
today. The Bristol Company, 108 Br:stol Road, Water- 
bury 20, Conn. 5.21 





BRISTOL'S 
POINTS THE WAY IN 
HUMAN-ENGINEERED INSTRUMENTATION 


For more data on advertised products, use Readers’ Service Cards, last page 


INSTRUMENTS 
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LUBRICATE 
PLUG VALVES 


BETTER, SAFER, 


AND AS MUCH AS 


20-TO-1 
FASTER 





.... With 


DELTA 


GUNS and 
FITTINGS 


By adapting the Delta-Desco System, one 
man can lubricate as many as TWENTY plug 
valves—while by the jack screw method a 
man can service only ONE. The Delta-Desco 
System is not only faster, but easier, safer, 
and more positive. 

The lightweight Delta Gun offers many 
safety features, develops 10,000 Ibs. and is 
tested to 30,000 Ibs. pressure. Delta fittings 
for any lubricated plug valve, guaranteed 
not to leak under 15,000 Ibs. pressure. 


Write for catalog and prices. 


The Only Complete Plug Valve 
Lubrication Company 


DELTA ENGINEERING SALES CO. 


804 Louisiana Ave. Shreveport, Lo. 
Sales Offices in All Principal Cities 


DELTA-DESCO 


PLUG VALVE 
(A LuBRICANTS 
AND EQUIPMENT 


Peak 


FITTINGS GUNS LUBRICATORS 














LUBRICANTS 
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Pipe Ramp Makes Drum Storage Easier 


By fabricating a simple pipe rack, 
station lube oil drum storage can be 
made easier and drums kept in good 
condition, Scrap pipe two or three 
to length 
needed to give desired height and is 


inches in diameter is cut 


set in concrete footings. To these legs 


two lengths of pipe are welded to 


make horizontal rack members as 


shown. 

Two pipes welded to the end of 
each ramp form a labor-saving ramp 
the full 


thus are 


up which drums can be 


rolled. 


and free from corrosion. 


Drums kept clean 








Assemble Battery Fittings 
To Save Repair Time 


Making up a standard assembly for 
tank batteries can save much fitting 
time during repair of any unit. Here 
the sleeve union, block valve, swing 
check shut-off 
valve are unitized above ground, while 
the line between the tanks is buried. 
Any fitting may be unbolted and re- 


valve, and low 


gage 


connected quickly when repair is 
needed. 
These fittings may be assembled 


ahead of time in a station shop and 
fitted to the line as a unit. The pipe 
line crew may leave the assembly a 
few inches off the ground to be con- 
nected into place later if desired. The 
sleeve union allows a few inches for 


make-up. 
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Use Existing Connections 
In Making Scraper Traps 


Here is a simple means of making 
scraper traps using existing connec- 
tions. Where a pipe line ended with 
a running tee and a valve on the side 
connection, one pipe line company put 
a dog leg into a nipple and fitted it 
to the end of the tee. A quick-acting 
union and bleed-off connection were 
installed on the nipple, so it would 
catch the pig without any more con- 
nections being necessary. 

On the 


foreground, pigs are run only about 


the smaller line shown in 


once a year, so the line is simply bull- 


plugged on the end and drained to 


get the pig. 
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HOW MUCH CAN YOU SAVE 


if you protect your pipeline with Polyken Protective Tape Coatings? 


MORE—PROBABLY A LOT MORE THAN YOU THINK. 
We wouldn’t want you to assume that Polyken Protec- 
tive Tape Coatings are priced lower than all other 
coatings. They aren’t, and may sometimes even cost a 
little more applied than lower quality coatings. 
But here are 6 reasons why we can promise a sub- 
stantial saving: 
1. Polyken controlled strength — careful control in the 
selection and processing of raw materials; 
2. Uniform thickness and quality; 
3. Rugged, long-lasting protection from corrosion; 
4. Application right from the roll—no heat, thinners, 
or solvents, no drying or clean-up time required; 


5. High speed, low-labor power taping for “big inch’”’ 
as well as “littlest inch”’ installations; 


> 


Lowest equipment investment and manpower costs 
possible. 
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Of course we can’t figure your costs here in dollars and 
cents. But show us your plans—and we suspect you'll 
be surprised at how much you can save on dependable 
protection. 

Let’s talk it over now. See our complete catalog in 
Sweet's Industrial Construction File or write, wire, or 
phone Polyken, 222 W. Adams Street, Dept. PL-B, 
Chicago 6, Illinois, RAndolph 6-4250. 


Poluken 


NTROLLED STRENGTH 








| CO 








PROTECTIVE COATINGS 


THE KENDALL CO., POLYKEN SALES DIVISION 
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Diesel. Loading pumps with 
EC&M Div. 2 Starters. 





OUTSTANDING ADVANTAGES 


1. Reduced floor space 

2. Low-cost Div. 2 design 

3. 50,000 KVA interrupting 
capacity 

4. Combination starter with 
Disconnect Switches 

5. Corrosion resistant, weather- 
proof construction 

6. Copper tungsten contacts 
for positive operation 

7. Simple 3-wire TIME-DELAY 
UVP push button circuit 


8. THERMAL-MAGNETIC 
Overload Relays give 
accurate motor protection 

. trip instantly on faults 






9. All internal wiring complete 


10. Self-contained bus and pot- 
heads are optional 








6723 
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50,000 KVA 
Interrupting Capacity 


=— MOTOR STARTERS 


Petroleum engineers specify these Starters 
for Division 2 semi-hazardous locations 
because they assure substantial savings 
in installation and operation. 


Construction advantages include: Type III 
weather-resisting enclosure with drip-proof 
roof, tank-cover and front-cubicle doors . . 
oil switch which opens 220-volt control 
transformer before upper door can be open- 
ed to operate main line disconnects. . 
overload and control relays in flanged 
(Class I, Group D) enclosure with remov- 
able cover . . . main contactor with alloy 
contacts oil-immersed in rear tank. On volt- 
age dips, push button circuit maintained up 
to 2 seconds by simple 3-wire circuit. ‘Stop 
circuit” opens without delay when‘ Off 
button’ is pressed. 

EC&M 2200-5000 volt Starters are also 
available in Totally Oil-immersed Division 
2 Style and in Division I style. Both are 
available with Oil Disconnect Switch (for 
main line). 


Write for 16-page Booklet 1062 
for complete details. 


THE ELECTRIC CONTROLLER 
& MFG. COMPANY 


4498 LEE ROAD ° 


CLEVELAND 28, OHIO 
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Fuel Tank Stand Legs 
Can Be Folded for Moves 


One contractor designed fuel tank 
stand legs which can be folded back 
when the tank is loaded for moving. 

The tank is mounted on a frame 
made of 3-inch pipe with one-inch 
stringers along the side to stiffen it 
\ loop is welded to the front of the 
frame for the hook on the winch line. 
A 2-inch frame is fabricated and 
welded up so that the top pieces pass 
through the front and back pieces of 
the 3-inch pipe as shown. 

Plates can be welded to the sides of 
the legs and the frame so that a piece 
of 2-inch pipe which is slotted will fit 
over the plates. Matched holes are 
burned through the ends of the 2-inch 
braces and plates. Pins with chains 
attached are placed in the holes to 
keep the legs erect. 

When it is time to move, the truck 
is backed up to the support, the pins 
removed and the load skidded ove: 
onto the truck with the winch line 
The legs lay flat alongside the skids. 





Order Your Copy of 1955 
Pipe Line Industry Index 


The complete editorial index cov- 
ering all issues of PIPE LINE INDUS- 
TRY published during 1955 has been 
prepared and is bound separately in 
convenient pamphlet form. It will be 
sent free to all subscribers who write 


requesting copies. 


Use the Readers’ Service post- 
card, last page this issue, to order 
your index. Or address orders to 
Librarian, Gulf Publishing Company, 
Box 2608, Houston 1, Texas. The 
supply is limited. 
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These are the words of an experienced pipeline man. 
Lorain Hoes have gone with his spreads over many 
miles of the toughest terrain. Typical is the job below 
where a 34-yd. Lorain-25 Hoe works on the bank of 
the Saline River in Illinois. This is part of a 16 mile 
long, 6” crude oil line, for the Sohio Pipeline Co., 
running from the Eldorado Pool to Enfield, Illinois. 
Below are some special reasons that pipeliners like 
Lorain performance—there are many more. 


“After 10 years of 
pipeline construction 
experience over all 


types of terrain, we find 








the TL-25 Lorain to be 


the most economical 


machine.” 


L. R. Young, Vice-President 


L. R. Young Construction Co. 
Salem, Illinois 


LORAIN features for pipelining needs 


Here’s more operating ease and quicker response in today’s 
34-yd. Lorains. From the operator's cab—with turntable in any 
swing position—the operator simply flicks a lever and hydraulic 
power goes to work on all crawler controls. 


« INDEPENDENT HOUSE LOCK is engaged promptly and 
positively and released instantly by hydraulic power through a 
handy, easy-acting control, to prevent turntable rotation. 


« SWING AND TRAVEL JAW CLUTCHES are selected and 
engaged by simply flipping a control. 


« TREAD LOCKING PAWLS are fully enclosed... protected 
from dirt and mud and are instantly engaged and released by 
fast-acting hydraulic power. 


*’ CRAWLER STEERING is hydraulically power controlled by a 
single short lever—no operator fatigue. Steer either right or left 
while traveling forward or backward, with turntable in any 
position of swing. 
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« SEALED IDLER ROLLERS on anti-friction bearings keep out 
mud, water and abrasive materials. 


« DROP-FORGED TREADS with REPLACEABLE TREAD PIN 
BUSHINGS reduce maintenance. 


« GOOSENECK HOE BOOM up to 19 ft. long. All welded. 


Check the many additional Lorain features with your 
Thew-Lorain Distributor before you plan your next job. 


THE THEW SHOVEL CO., LORAIN, CGHIO 


THE wy 


ORAIN 
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New engineering organization, Williams Brothers Corporation, has been formed to handle the 
engineering work of Williams Brothers pipe line organization. Officers are, left to right, John 
Williams, president; Wilson N. Gilliat, chief engineer; Vincent E. Butler, vice president, and 
C. M. Collins, executive vice president. 


John H. Williams, president of Wil- 
liams announced the 
Williams Brothers 


Corporation, organized to handle the 


srothers, has 
formation of the 


engineering work of various Williams 
enterprises 

Officials of the new corporation, 
all of whom are professional engi- 
neers, are John Williams, president: 
C. M. Collins, executive vice presi- 
dent; Vincent Butler, vice president: 
and Wilson N. Gilliat. chief engineer. 
All have been promoted from the En- 


gineering department of Willams 
Brothers pipe line organization. 

Collins steps up from the position 
of chief engineer of Williams Brothers 
Company. Butler was chief engineet 
Ven- 
ezuela from 1947 until 1952 when he 
joined the Williams firm. Gilhat 
joined the organization in 1954 afte 
serving with Burns and McDonnell, 
Kansas City, C. F. 
Braun, and Great Lakes Pipe Line 
Company. 


for The Texas Company in 


Engineers of 





Stanolind Oil and Gas Company 
announced three personnel changes 
in the Louisiana Gulf Coast division. 
F. L. Nelson, former assistant division 
engineer, was made field superintend- 
ent of the company’s Luby area neat 
Corpus Christi, Texas and M. Scott 
Kraemer, formerly Houston district 
engineer, took Nelson’s position, Jack 
McWilliams, former senior petroleum 
engineer, was promoted to Houston 
district engineer. 

* 

Homer R. Swift, superintendent of 
right of way, Service Pipe Line Com- 
pany, has been elected president of 
Heart of America Chapter 5, Ameri- 


66 


Right of Way 
Kansas City. Swift assisted in organ- 
izing the chapter in Kansas City in 
1953. There are 13 chapters in the 


can Association in 


U.S. with membership composed of 
and 
other persons engaged in right-of-way 
work for highways, utilities, railroads 
and the oil and gas industries. 

e 


agents, appraisers, attorneys 


H. Q. Porter, assistant superin- 
tendent of Cities 
Service Gas Company since 1953, has 
been promoted to superintendent of 
transmission at Wichita. He fills the 
vacancy left by the death of L. C. 
Benne. 


transmission for 
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THE NEWS 


Hugh Owen, former assistant to 
the superintendent of Division II of 
Texas Gas Transmission Corporation 
Pipe has been 


Line department, 


named manager of the Owensboro 
Pipe Line district. Owen joined a 
predecessor company of Texas Gas in 
1946 as an engineer and became as- 
sistant to Felix Phillips, division su- 
perintendent, in 1953. Owen replaces 
Aaron Griffin 


pointed to a newly-created position 


who has been ap- 
of assistant superintendent in Pipe 
Line Divisison II. 

. 

Sun Pipe Line Company has an- 
nounced the advancement of J. B. 
Turner to the position of chief engi- 
neer of the Crude Lines department 
with headquarters in Beaumont. 
Texas. The position formerly was held 
by S. E. Ogle, who has been relieved 
of the direction of the Engineering 
department so he can devote more 
time to administrative and manage- 
ment problems. Olge will continue as 
vice president and director of the 
company. 

. 

C. C. Combs has been elected vice 
president and treasurer of Shell Pipe 
Line Corporation 
succeeding W. A. 
Baker, who retired. 
Combs joined Shell 
in 1923 and moved 
through various po- 
sitions to become 
assistant corporate 
secretary of Shell 
Oil Company in 
1940 added 
the duties of assist- 

1942. He became 
assistant treasurer and assistant con- 
troller in San Francisco in 1949. Since 


1950 he has been on various special 


and 


C. C. Combs 
ant treasurer in 


assignments, including three years as 
controller of Shell Oil Company of 
Canada. 

Baker joined the Shell organization 
in 1921 as an accountant. He worked 
in San Francisco, Los Angeles, St. 
Louis and was transferred to Houston 
in 1940 as an assistant treasurer in 
Shell Oil Company. He was elected 
vice president and treasurer of Shell 
Pipe Line Corporation in 1946. 
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for better pipeline performance 
get the best in pipeline protection 


KONTOL 7/7 


CORROSION PREVENTIVE 





Kontol 77 corrosion preventive pro- 
tects pipe lines against internal cor- 
rosion, fouling and scaling. It also is 
very effective in the maintenance of 
a high “‘C"’ factor. Kontol 77 pre- 
ventive is an organic, semi-polar 
liquid and is harmless to the quality 
specifications of finished products. 
Kontol 77 meets military specifica- 
tions as an approved rust and corro- 
sion inhibitor for use in jet fuels and 
automotive gasoline. Kontol 77 pro- 
vides effective initial treatment at a 
ratio of one half gallon to a thovu- 
sand barrels; after the initial treat- 
ment, continuing protection usually 
is obtained at a one quart per thou- 
sand barrel ratio. 


Your Tretolite service engineer will 
give you complete information. 


TRETOLITE COMPANY 


A DIVISION OF PETROLITE 
CORPORATION 

369 Marshall Avenue, Saint Louis 19, Missouri 

5515 Telegraph Road, Los Angeles 22, California 

Petrolite Ltd., 120 Moorgate, London EC2, England 
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DEMULSIFYING, DESALTING, CORROSION PREVENTING, WATER DE.-OILING, 
PARAFFIN REMOVAL, SCALE PREVENTING, PRODUCTION STIMULATING 

















Preston D. Phillips, Jr. 


Humble Pipe Line Company has 
announced the promotion of Preston 


D. Phillips, Jr., from chief engineer to 
assistant general superintendent and 
Frank O. Stivers from assistant chief 
Othe1 
supervisory personnel promotions in- 
clude Charles P. 


sistant 


engineer to chief engineer. 
Endress, from as- 
head to. assistant 


James E. 


division 


treasurer; Oliver, from 
chief clerk to assistant coordinator of 
personnel and policy; and Clarence 


B. Lee, from assistant superintendent 


Frank O. Stivers 


to superintendent of the McCamey 
district. 








TAR-HEATING KETTLES 


Power-Agitated, Absolutely Non-Coking 


Ten and twenty-five barrel capacities. 
Twenty-five barrel kettle is com- 
pletely insulated. Power agitation 
is mechanical, absolutely prevents 
coking under continuous service. 

Powered by Wisconsin air-cooled 
an engine. Mounted on Athey tracks 
or steel skids. Safety type ex- 
tracting valve, low center of 
gravity. Ten-barrel kettle 
mounted on steel wheels with 
— 12” tread. These kettles will 
“oe give less trouble, greater ef- 
ficiency in your operation. To 








— re 
_ ab see one call Perrault Equip- 
'} ‘Ss 5 ment Company. 
a! Sole Owner, W. O. DIXON 


& . 


ittcPHONE LU 5-1103 ° 
EXPORT OFFICE 


1130 NORTH BOSTON 
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30 ROCKEFELLER PLAZA, NEW YORK 2C 


ALSO: Cleaning and 
Priming Machines and 
Coating and Wrapping 
Machines in both line trav- 
eling and stationary types. 
Patch Pots, Burners, and 
Accessories. Glass Pipe 
Wrap, Asbestos Felt Pipe 
Wrap, and Kraft Wrap. 
Rock Shield. 


AND: Pneumatic-Tired 
Lowering-In Cradles, Ad- 
justable Pipe Cradles, 
Five-Roller Cradles, Tongs, 
Sling Belts, and Hooks, 
Line-Up Clamps. Hand 
Tools. Supplies and Equip- 
ment of every sort. 


. TULSA 6, OKLAHOMA 
PHONE CIRCLE 6-6260 


N Y 
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L. A. Bickel has been elected vice 
president of Lone Star Gas Company 
to succeed Wesley F. Wright, who re- 
tired. The company 
also has announced 
the election of F. A. 
Garrett as assistant 
general manager of 
the Dallas division 
to succeed Bickel. 
Garrett had been 





division purchasing 


agent and building 


L. A. Bickel 


manager for 14 
Bickel entered the Lone Star 
system in 1925 as an employe of the 


years. 


Dallas Gas Company and, through 
a series of promotions, became as- 
sistant general manager of the Dallas 
division of Lone Star in 1954. Garrett 
joined the company in 1923 and since 
that time has served as clerk, assistant 
purchasing agent, and purchasing 
agent and building manager. 
= 

W. A. Strauss has been named di- 
rector of Northern Natural Gas Com- 
pany’s newly established Certificate 
mee » department. The 





new department is 
primarily con- 
cerned with acquir- 
ing authorities from 
the Federal 
Commission in 
Washington, D. C 
Strauss is a gradu- 
Stat 


with a 


Pow Cl 


W. A. Strauss 


ate of Iowa 

College 
bachelor of science degree in general 
and has been associated 
Northern 1948 
began working in the Engineering de- 
partment. In 1951 he was transferred 
to the General department as staf] 


engineering, 


with since when hi 


assistant and in 1952 was promoted 
to administrative assistant. 
. 

M. J. Casey has been named gen- 
eral superintendent of administration 
and industrial relations for operations 
for Standard Oil Company (Indi- 
ana). joined Standard Oil in 
1932 as an accounting clerk in the 
Indianapolis sales division. He ad- 


Casey 


vanced through various positions and 
became assistant supervisor of labor 
relations at the Chicago general office 
in 1953. Since 1954 he has been ad- 
ministrative supervisor on the gen- 
eral manager’s staff in the Supply 
and Transportation department. 
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SERVICE PIPE LINE’S 625-MILE “BIG INCH” 


from Wyoming to Missouri contains 
2INAL SEAMLESS 





Pipe welders at work on the rolling fields of Kansas. 


USS National Seamless Pipe—45,000 tons of it—in 
sizes 20’, 22”, and 24” O.D. are now helping to carry 
millions of barrels of crude oil from the Rocky Moun- 
tain producing areas to midwest refining centers. 

Starting at Fort Laramie, Wyoming, the new line 
runs through the Denver-Julesburg Basin of Colo- 
rado and Nebraska and is linked to west Kansas 
producing fields. It ties into Service Pipe Line 
Company’s main North-South system at the western 
edge of Missouri. 

The present outlet capacity is 160,000 barrels per 
day. It can be economically expanded to 245,000 
barrels per day. Initially, more than 1,500,000 barrels 
of oil were required to fill the line. 

The installation of this line brought about a new 
pipe-laying record—an average of over 10 miles a day. 
Eight spreads welded as high as 108.6 miles of pipe 
in one week, and up to 17.4 miles in a single day! This 
is a tremendous accomplishment in view of the fact 
that the line passes under 49 highways, countless 
roads, 21 railroads, eight major rivers, and spans in- 
numerable irrigation ditches. 
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A section of 24” O.D. x .500” wall National Seamless Pipe, 
coated for the Solomon River crossing. The covering consisted 
of a dope primer impregnated with fibre glass paper and 


coated with two inches of cement. 


This type of rugged service calls for exceptionally 
strong, uniform, flexible pipe that will endure crush- 
ing underground and underwater stresses. And most 
important — it must be pipe that can be depended 
upon to give long, trouble-free service. This is USS 
National Seamless Pipe, “Walls Without Welds”... 
and these are the reasons why it is chosen so con- 
sistently to do the job. 


In Pipe Lines Too...Seamless Does It Better 


NATIONAL TUBE DIVISION UNITED STATES STEEL CORPORATION, PITTSBURGH, PA 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS ~- UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


UsS NATIONAL SEAMLESS PIPE AND TUBES 
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compressor designs also become 
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New automobile designs with startling advances in styling 
and performance present their appearance every year. Engines 
considered to be the last word a few short years ago, have 
been scrapped in favor of new models possessing greater 
performance and stamina. 


Isn’t there also a continuing need for improved compressor 
designs and performance . . . don’t they too become obsolete? 


obsolete! 


To avoid owning a new plant that is an antique before it starts up, 





be sure that you insist upon modern compressors. 

Clark is the only source of MODERN compressors that are specifically 
designed and built as turbo-supercharged units. 

This means high power output—up to 65% more, without cutting 
into overload capacity or safety factor. Furthermore, a 10O—15% 
reduction in fuel consumption plus a 40% saving in cooling cost 

is a direct result of turbo-supercharging. 

Though Clark Model TLA and TRA Turbo-Supercharged compressors 
are modern designs, they have already been proved in numerous 
installations. They are built in 1100—3400 BHP models. 

If you would like further details on the advantages of buying MODERN 
turbo-supercharged compressors to match your other up-to-date 
equipment and facilities, call your nearest Clark office or write 


for bulletins No. 134 and 145. 


CLARK BROS. CO. ¢ OLEAN, N. Y. 
One of the Dresser Industries 
Sales offices in principal cities throughout the world 


Clark Model TLA-6 2000BHP 
Turbo-Supercharged, 2-cycle, 
gas-engine-driven compressor 
















Turbo-Supercharged Compressors 
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Anticipating the day when you may wish to con- 
vert all of your direct ground reading automatic tank gages 
to a remote reading system, S. & J. announces the new 
ST-8000 Automatic Tank Gage, designed with a gage 
head that will provide you with direct ground reading 
measurements TODAY, and will accommodate the neces- 
sary remote reading transmitter sprocket integrally. This 


will eliminate the purchase of a sprocket housing, and the 
nuisance and expense of its installation when the day 
comes that you wish to put remote gaging into effect. 
It enables you to enjoy all of the advantages of automatic 
tank gaging, with readings taken at each tank NOW, and 
makes it easier and less expensive when you decide to 
speed up with remote reading gages. 


The S. & J. ST-8000 Automatic Tank Gage is the 
last word in tank gage development. It incorporates a 
Neg‘ator motor to eliminate the counterweight and cable 
assembly, and provides constant tape tension throughout 
float travel, assuring maximum accuracy at all liquid levels. 
This gage will serve tanks to 65’ in height, and with ma- 
terially reduced bearing loads, will provide a minimum 
fatigue life of 13,000 cycles, equal to up and down twice 
a day for nearly 20 years. For complete information of the 
ST-8000 Automatic Tank Gage, write the factory or the 
nearest branch listed below. 


Sybad :—LhVaw 


BERKELEY CALIFORNIA SEATTLE: Nebar Supply Company, 3000 Western Avenue 
MONTREAL: Lytle Engineering Specialties, ltd., 360 Notre Dame $1 . W 
NEW YORK CHICAGO TORONTO: Lytle Engineering Specialties, ltd, 69 Eglington East 
342 Madison Ave. TULSA 10409 S. Western Ave. VANCOUVER: P. D. Mclaren & Son, itd., 3277 Main Street 
HOUSTON Thompson Bldg. LOS ANGELES CARACAS: Sinclair Spence, C.A., Edificio Galipon 


saga ENGLAND: Whessoe, Ltd., Sales: 25 Victoria St, London S$ W 1 
MaM Bldg. 6399 Wilshire Blvd. Whessoe, Ltd., Works: Darlington, County Durham 
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Robert J. Fitzpatrick has been ap- 
pointed director of public relations 
for Texas Eastern 
Transmission Cor- 
poration. He will 
be in charge of the 
company’s public 
relations, publica- 
tions and advertis- 
ing. Prior to ac- 
cepting his position 


with Texas Eastern. 





Fitzpatrick was vice 
Robert J. Fitzpatrick president of Albert 
Frank-Guenther Law, Inc., a New 
York public relations counseling and 
advertising firm. He served that firm 
for 15 years, servicing major accounts 
in the complete range of advertising 
and public relations activities. 
7 

Jacob J. Schmidt, general produc- 
tion superintendent and assistant to 
the president of The East Ohio Gas 
Company, has been 
appointed manager, 
System Gas Supply 
for the Consoli- 
dated Natural Gas 
System effective 
January 1. His 
headquarters will 
be at Gateway 





Center, Pittsburgh, 
Jacob J. Schmidt Penn. Schmidt will 
coordinate the production, transmis- 
sion and storage of the gas supply 
for the entire consolidated system. 
Schmidt’s career with East Ohio 
began with a summer job in 1922 and 
1923 as a surveyor while he was com- 
pleting his education at Indiana Uni- 
versity. In 1924 he joined the com- 
pany as a geologist, working in the 
gas and oil fields in Ohio and Michi- 
gan. He became general production 
superintendent in 1932 and assistant 
to the president in 1951. 
. 


Charles E. Main has been named 
chief engineer of the Eastern Pipe- 
lines division of Socony Mobil Oil 
Company Inc. succeeding George F. 
Brigance, who has retired. Main has 
been superintendent of the Product 
Pine Line department, Central Pipe 
Line division in Topeka, Kansas, for 
the past three years. He has been 
associated with the Central Pipe 
Lines division for the past 20 years 
except for a short time in 1954 when 
he assisted in construction of a prod- 
uct pipe line in Australia. 


Super bending quality and work- 
ability speeds construction... 


one Star AD Line Pipe 








There’s real economy and extra speed in con- 
struction when you use Lone Star pipe. Lone Star's 
convenient pipe inventories, the direct haul of the pipe 
from the mill, the stringing of the pipe along the right- 
of-way without rehandling, superior bending quality 
all these facts contribute to the sweeping trend to 
Lone Star. 


Lone Star’s vast, completely integrated steel plant was 
especially built for and dedicated to serving the dynami 
oil and gas industries. Lone Star meets API specifications 
Neighbor, wherever you are, specify Lone Star. . and we 
both get a good deal! 








EXECUTIVE -SALES OFFICES 

W. Mockingbird Lane at Roper « PF. O. Box 8087 « Dallas, Texas 
DISTRICT SALES OFFICES 

Houston, Texas Midland, Texas Sen Antonio, Texes 

Tulsa, Oklahoma | Wichita Falls, Texas | Shreveport, La. 
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What's Happening 











Richard W. Hoyt 


Joseph C. Lepic 


Hoyt and Lepic Receive 
C. Lee Cook Company Posts 
The appointment of Richard W. Hoyt 
as assistant to the president of the C. Lee 
Cook Company has been announced. Hoyt 
will devote his time to the development of 
new markets and new products 
Prior to joining Cook, Hoyt 
president and chief engineer of the Doublk 


was VIC¢ 


Seal Piston Ring Company. Before that, 
he was with the Bendix Aviation Corp 
The company also announced the ap- 


pointment of Joseph C, Lepic as sales en- 
yineer in the Wisconsin-Michigan-Chicago 
irea territory. Lepic formerly was with the 
Armour Research Foundation, where he 
conducted research on diese] and gas en- 


AMONG SERVICE AND SUPPLY MEN 


gines. He also was a field engineer for 
the Cooktite Ring Sales Company, while 
this company acted as a national industrial 
sales outlet for the C. Lee Cook Company. 


General Precision Acquires 
Shand and Jurs Company 


An agreement has been reached for the 
acquisition by General Precision Equip- 
ment Corporation of a majority of the out- 
standing stock of Shand and Jurs Co 

Pioneer in the development of equip- 
ment related to the safe storage and trans- 
portation of volatile liquids, Shand and 
Jurs was organized in 1922. The company’s 
products, ranging from simple hatch and 
manhole covers to complex electronic in- 
struments, are sold principally to the 
petroleum and chemical industries in the 
UL. S. and overseas 

Upon consummation of the acquisition, 
Shand and Jurs will join the GPE group 
of operating companies but will continu 
to be operated as a separate corporation 
under the present management. Officers 
include Albert E. Jurs, Sr., chairman of 
the board: Eugene E. Jurs, vice president: 
Albert E Jurs, Jr., vice president: and 
Peter C. Jurs, vice president 

General Precision’s subsidiaries, which 
totals 21 with the Shand and Jurs ac- 
quisition, produce precision products and 


controls for industry and defens« 





Why wait for 


home address. 
Name 

Address 

City & State 
Company name 


Your position 


[] l year $2. [] 2 years $3. 


P. O. BOX 2608 





a pass-along copy? 


Use this form to order a personal sub- 
scription to PIPE LINE INDUSTRY. 
The rates are reasonable and, if you pre- 
fer, we'll mail your monthly copies to your 


[] 3 years $4. 


maiL THis TO: PIPE LINE INDUSTRY 


HOUSTON 1, TEXAS 





Tracerlab Appoints Tittle 
Manager of Western Division 


Tracerlab, Inc. has appointed Dr. Charles 
W. Tittle manager of its western division 


in Richmond, Calif 


Dr. Tittle, who re- 
ceived his Ph.D. in 
nuclear physics at 


Massachusetts Insti- 
tute of Technology, 
was formerly head of 
the nuclear physics 
section, Gulf Research 





and Development 
Corporation, He has 
had experience in 
nuclear  instrumenta- 
tion and applications 
of radioactive mate- 
rials in industrial 


Dr. Charles W. Tittle 


processes 


Walsh Ends 30 Years Service 
With Universal Atlas Cement 


Raymond L. Walsh, assistant vice presi 
dent and chief engineer, has retired fromm 
Universal Atlas Cement Company after 30 
years of service. He will be retained by 
the company in a consulting capacity. 

Chester D. Rugen was appointed assist- 
ant vice president—engineering and Robert 
B. Jordan named chief engineer 


Let Us Give You The Facts About 


NIMCO “ 


ANGER 
TYPE 





PISTONS 


for ALL 
INDUSTRIAL 
ENGINES! 


Successful users are the biggest 
boosters of NIMCO Hanger-Type 
replacement Pistons. If you 
operate large Diesel or Gas 
Engines, you should know their 
advantages too! 





The NIMCO Hanger-Type Piston, 





MACHINI 
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incorporating a full-floating 
wrist pin, insures efficient oil 
cooling from below the pin to 
the top of the piston. This per- 
mits more uniform structural 
design of the piston body. No 
modification of companion parts 
is required for installation. 


CALL OR WRITE TODAY FOR 
THE COMPLETE STORY! 


NICKLES 
CORPORATION 
MANUFACTURERS 


ENGINEERS 


PONCA CITY, OKLAHOMA 


Wire NIA P.O. Box 1747 
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For Gas or Oil Pipelines... 
HERE’S WHY OILMEN SPECIFY TYPE 


Check these type features: 



















@ Especially designed for pipelines handling crude oil, 
refined products, or gas. 


@ Easy passage for pigs or scrapers. 
@ No recesses to trap dirt. 
@ Install in any position, for flow in either direction. 


® Complete line from sizes 2 to 30 inches in series 


400 & 600. 


For more information, see your nearest 
Walworth Distributor or write to Walworth 
Company, General Offices, 60 East 42nd 


St., New York 17, N. Y. Ask for Circular 137. 


Bonnet bushing screws into the bonnet 
and is tack-welded in place . . . guides 
the stem, also retains plastic packing 
which is adjusted by a packing screw. 


Boltless, flangeless bonnet joint, 
sealed with ring gasket, stays tight 
at all pressures. This design saves 
room, weight. 





Hard chromium-plated discs 
resist corrosion, abrasion. 


loading bars press disc shield 
plates axially to wipe discs clean 


while valve is closi ing. 
ae leakproof closure, provided by wedg- 


ing surfaces on each guide and sides 
of the discs. Wedging surfaces press 
discs against seat rings. 


Dise shield plates contact disc 
faces at all times to prevent 
dirt from entering the body cavity. 


Loading bars, incorporated on the 
disc guides, press the discs axially 
against the seat rings to provide 
wiping action between the disc and 
seat ring faces. 





Valve needs no body-packing grease. Bockseated seat rings screw di 


rectly into body with perfect align- 
ment. Stellite or bronze facing on 
ring. 


Cutaway of a 16-inch Walworth Type 49 Cast Steel Pipeline Gate Valve 


WALWORTH 


Manufacturers since 1842 


valves . . . pipe fittings . . . pipe wrenches 


60 East 42nd Street, New York 17, N. Y. 
Walworth Company of Canada, Ltd., Toronto 





For quick opening or closing Walworth 
manufactures lubricated plug valves 
for pipelines in sizes to 30-inches . . 
pressures to 5000 psi and for vacuum 
service. Ask for literature. 











DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 
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DARLING 
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” VALVES 


What's SURER ‘ 





valve performance ai 


worth to you? ae 


N your service, the thing about valves 

that costs the most is down time. Right? 
And sometimes even preventive measures 
are pretty costly, too! 


All right, here’s a fact that Darling gate 
valve users everywhere will vouch for. The 
Darling fully revolving double disc, parallel 
seat principle means easier operation, surer 
closure, less chance of trouble, month in, 
month out. And you'll save on maintenance 
all along. 


Why not check into Darling gate valves 
for your requirements? Find out ow they 
assure these advantages. We'll gladly fur- 
nish general or specific details. Just say 
the word. 


Above top: Darling 30” motor-operated gate 
valve powered by gas from line pressure. 


Cutaway, below, shows simplicity of Darling's 
unique fully revolving double disc parallel 
seat gate valve principle—just four simple 
working parts—two plain interchangeable 
no-pocket discs and two husky wedges. 


. “ 
. 


2h 


















DARLING VALVE & MANUFACTURING CO. 


Williamsport 27, Pa. 


Manufactured in Canada by Sandilands Valve Manufacturing Co., Ltd., Galt 19, Ontario 
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J. D. Harrison, Jr. 


Mission Manufacturing Men 
To Spend 6 Months in Ireland 


W. N. Brown, design engineer, and J. D 
Harrison, Jr., technical assistant, for Mis- 
sion Manufacturing Company are being 
transferred to Mission Manufacturing 
Company Ltd. of England to help super- 
vise the setting up of the new Mission 
plant in Belfast, Northern Ireland. They 
plan to be in Ireland for about six months 

They will work under the direction of 
R. H. Anschutz, manager of the United 
Kingdom Company and liason between the 
Houston and British plants, 


Brown will be generally responsible for 
getting the plant in operation; Harrison 
will supervise the tooling and inspection 
phases 


American Bosch Arma Names 
Jay Assistant to Vice President 


Richard S. Jay was appointed assistant 
to vice president-sales of American Bosch 
Division of American Bosch Arma Cor- 
poration. 

Jay was formerly 
sales manager of the 
Buckeye division of 
Gar Wood Industries 
at Findlay, Ohio, 
manufacturers of con- 
struction equipment 
He had been associ- 
ated with Buckeye for 
seven years and left 
that organization to 
accept the above posi- 
tion with American 
Bosch. 

Richard S. Jay Previous to his as- 

sociation with Gar 
Wood Industries, Jay was with Consoli- 
dated Vultee Aircraft and Columbia 
Studios, California, in various capacities. 

















PIPE LINE INDUSTRY 


“Mighty expensive sense of humor you've 
got, Ed. All | can say is—you're fired!” 
















22) For Easy Installation 
| ~ In Field or Shop 





Manufacturers of large centrifugal pumps and pipe line operating 
engineers have long been asking for an end face mechanical seal 
meeting these requirements: 1) heavy-duty design to handle high 
pressure applications; 2) single-unit packaged construction for easy 
installation; 3) a full range of sizes to meet individual specifications. 

“John Crane” has met this need with the Type 8B hydraulically 
balanced seals for pressures to 1200 psi. 

These seals can be quickly installed and adjusted simply by 
sliding the entire unit along the shaft into final position. Removal 
of the top casing is not necessary. This feature alone results in the 
saving of many man-hours of maintenance work. 

Field reports and performance records point to the steadily 
increasing use of “John Crane’”’ high pressure seals to eliminate 
problems connected with the handling of hydrocarbons, crudes, 
gasoline and other petroleum products. 

To help you in your individual requirements, “John Crane’”’ 
offers nationwide service—available without obligation from strate- 
gically located factory owned branch offices. 

Write for illustrated high pressure seal 
bulletin. 

Crane Packing Co., 6434 Oakton St 
Morton Grove, Ill., (Chicago Suburb 


In Canada: Crane Packing Co., Ltd., 617 
Parkdale Ave., N., Hamilton, Ont. 
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Reliability = 


ROCKWELL-Nordstrom VALVES 
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Profitability 


Keep pipelines profitably on stream 


40th YEAR 














Valve down time often plays a large part in the 
profitability of gas, petroleum and products pipelines. 
Years of exceptional performance records and cost 
studies prove that Rockwell-Nordstrom valves are the 
best way to keep profitably on stream. Here are three 
reasons why you see so many Rockwell-Nordstrom 
valves on sO many pipelines: 

LEAKPROOF SAFETY: Pressurized lubricant sealing elimi- 
nates risky “forced” seating . . . prevents internal or 
external leakage of lightest gases or heaviest liquids. 
FAST, DEPENDABLE: Quarter-turn closure . . . lubricant 
jacking for instant operation . .. power operation is 
simpler, less costly. 

ECONOMICAL: First cost is no higher (often lower) than 
ordinary valves . . . elimination of metal-to-metal wearing 
friction and unexposed seats assure low maintenance and 
long life. 

Rockwell-Nordstrom valves are available in a com- 
plete range of sizes and pressure ratings in steel, semi- 
steel and corrosion resisting metals. For more informa- 
tion, see your nearest supplier or write: Rockwell 
Manufacturing Company, Pittsburgh 8, Pa. 


Canadian Valve Licensee: Peacock Brothers Limited 


ROCKWELL- 
Nordstrom 
VALVES 


Lubricant Sealed for Positive Shut-off 
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Kver read 
a guarantee 


to beat this ? 


GORMAN -RUPP 


pump -Guaunlee’ 


Our distributors are authorized to put a Gorman-Rupp 
Self-Priming Drainage Pump on any job, any time, any- 
where alongside any other make of pump, size for size. 

The Gorman-Rupp Pump is guaranteed to pump 
more dirty water, more hours, using less gasoline and 
to prime quicker than any other self-priming pump. 

If it isn’t the best all-around pump, our distributor 
will accept the return of the Gorman-Rupp Pump and 
pay any pump installation expense incurred. 


Sizes 114”, 2”, 
3”, 4”, 6”, 8”, 10”. 


Every pump covered 
by this plain- 
language guarantee! 
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THE GORMAN-RUPP COMPANY 
Mansfield, Ohio 





Write for Bulletin No. 5-OF-11 


Mid-Continent & Gulf Coast Oil Field Representative 


HENRY H. PARIS DISTRIBUTOR, INC. 


1125 Rothwell St., Houston, Texas 











Herbert E. Barth Edwin W. Petersen 


American Blower Announces 
Personnel Appointments 


Herbert E. Barth has been named to the 
newly-created position of executive vice 
president of American Blower Corporation. 
Edwin W. Petersen is appointed vice presi- 
dent-sales, of the corporation, succeeding 
Barth, Petersen formerly was sales man- 
ager of American Blower. 


Two executive appointments for Cana- 
dian Sirocco Company, Limited, a_sub- 
sidiary of American Blower, also were 
announced. Clarence W. Johnson, pres- 
ently vice president and general managet 
of Canadian Sirocco, will become presi- 
dent of the Canadian company. Richard 

Noyes, now sales manager, will be- 
come vice preside nt-sales 


Barth joined American Blower as an 
engineer in 1915. He entered sales work 
for the company in 1916, becoming vice 
president-sales, in 1937 

Petersen joined American Blower as a 
sales engineer in 1923. He served in various 
sales and management positions before his 
ippointment as sales manager in 1952 


Mel Maddox Is Sales Manager 
Of Pipelife Corporation 


Mel Maddox has been appointed sales 
manager of Pipelife Corporation. The firm 
recently moved its na- 
tional headquarters 
from Texas to Tulsa. 

Maddox has been in 
the pipe line industry 
more than ten years 
in sales and service of 
protective coatings, 
pipe line supplies and 
equipment. Previously 
he was district man- 
ager of Pittsburgh 
Coke and Chemical in 
Atlanta, Ga., and was. 
five years with Reilly 
Tar and Chemical 
Corporation 


Mel Maddox 


MacDonald Retires From Post 
With U. S. Steel Corporation 


J. Carlisle MacDonald has retired as 
assistant to the chairman of the board in 
charge of public relations. MacDonald or- 
ganized U. S. Steel’s public relations de- 
partment in 1936 and has been in charge 
of the department since that time. 

Three members of the public relations 
staff have been advanced to new positions. 
Phelps H. Adams becomes executive direc- 
tor—public relations and assistant to the 
chairman of the board; Charles W. Huse 
takes over the duties of director—public 
relations administration, and Fred LePell 
moves up as assistant director—public re- 
lations administration. 
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FISHER WIZARD - - - UNIVERSALLY ACCEPTED AS THE 


WORK HORSE ON PRESSURE CONTROL JOBS 


FISHER GOVERNOR COMPANY °: Marshalltown, lowa 


WORLD LEADER IN RESEARCH FOR BETTER PRESSURE AND LIQUID LEVEL CONTROL 








Walworth Company Purchases 
Southwest Fabricating 


Purchase of the assets and business of 
the Southwest Fabricating & Welding Co., 
Inc., Houston, by the Walworth Company 
has been announced. 

Fred W. Belz, president of Walworth, 
announced that 107,039 shares of common 
stock of Walworth were exchanged for 
Southwest Fabricating. 

Southwest Fabricating supplies markets 
throughout the world in the oil, chemical, 
petrochemical and natural gas fields. Belz 
said Southwest will be operated as a sub- 
sidiary of Walworth, retaining present 
management and employes and continuing 
present policy. 

Walworth, with 
million annually, 


sales in excess of $42 
recently completed the 





} matchless 
* dependability 





3 with cathodic 


protection systems 


purchase of two additional manufacturing 
companies, the M & H Valve and Fittings 
Company, Anniston, Ala., and the Alloy 
Steel Products Company, Linden, N. 
These acquisitions are part of W aiworth’s 
planned expansion and diversification pro- 
gram. 


Two Directors of Atlas Powder 
Retire; New Member Named 


Charles Warner, a director of Atlas 
Powder Company since 1927, and Cecil F. 
Backus, director since 1929, have retired. 


The company has announced the election 
of Wilfred D. Gillen, president of The 
Bell Telephone Company of Pennsylvania 
and The Diamond State Telephone Com- 
pany, as a new director. 
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HIGH QUALITY ANODES 
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Pipeline Supply Company 
2230 Magnolia Street 
Birmingham, Alabama 

Crose Pipeline Equipment Co. 
858 Wilson Avenue 

Newark, New Jersey 


PIPE LINE ANODE 
CORPORATION 


P. O. BOX 996 + 


TULSA, OKLAHOMA 


Crose-Curran, Ltd. 
11102 Jasper Avenue 
Edmonton, Alberta 
Pipeline Supply Co. 
912 West Iith 
Houston, Texas 








John B. Laramy 


Alvin F. Welsh 


Laramy and Welsh Receive 
Promotions at Worthington 

John B. Laramy has been appointed as- 
sistant general sales manager of Worthing- 
ton Corporation and Alvin F. Welsh has 
been named manager of the Marketing Re- 
search department. 

Laramy joined Worthington in 1929 
and has served as an application engineer, 
general line salesman, and assistant district 
office manager. In 1951 he was appointed 
manager of the Marketing Research de- 
partment 

Welsh joined the company in 1925 in 
Tulsa and later served in district offices 
as a general line salesman until 1942 when 
he joined the reciprocating pump division, 
of which he became manager in 1948. 


Continental Supply Assigns 
Hambric to New Position 

The Continental Supply 
announced the appointment of Roscoe O. 
Hambric to the newly-created position of 
general merchandise manager. Since the 
latter part of 1954 he had served as as- 
sistant division manager of the Kansas- 
Oklahoma division, with headquarters in 
Tulsa. 

In his new position he will have head- 
quarters in the Dallas, Texas home office 
of Continental, Hambric will supervise and 
direct the operations of the Purchasing, 
Material Control and Traffic departments 
in the Dallas office, and additionally will 
coordinate, in collaboration with divisional 
management, all divisional merchandising 
functions. 

Hambric started with Continental in the 


Company has 


Seminole, Okla. store in 1946. He since 
has held positions as city salesman, store 
manager, assistant district manager and 


district manager. 
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Order Your Copy of 1955 
Pipe Line Industry Index 


The complete editorial index cov- 
ering all issues of PIPE LINE INDUS- 
TRY published during 1955 has been 
prepared and is bound separately in 
convenient pamphlet form, It will be 
sent free to all subscribers who write 


requesting copies. 


Use the Readers’ Service post- 


card, last page this issue, to order 
your index. Or address orders to 
Librarian, Gulf Publishing Company, 
Box 2608, Houston 1, The 


supply is limited. 


Texas. 
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national publications. 





1.7 BILLION cubic feet of natural gas! 


And new reserves added each year 


One of a series 
of advertisements 
appearing in 


full color in 





More Light on Heat —TGT adver- 
tisements like this spotlight the achievements of 
the natural gas industry. 

Tell how that industry harnessed a great natural 
resource, once wasted, and put it to work. 


TURN UP THE HEAT... 
more gas is on the way 


That's what Tennessee Gas pipes daily to Eastern homes 

and industries. And still they call for more 

To meet that steadily increasing demand, we recently completed 

a thousand mile loop linking the New York City 

area to our expanding 9000 mile system 

Huge underground storage ficlds close to consuming markets 
further assure dependable supply during peak winter demand 

In the gas-producing Southwest a reserve of 12 trillion cubic feet! 


More heat, America? Turn it up. Tennessee Gas can deliver 


TENNESSEE GAS 


TRANSMISSION COMPANY ( 


AMERICA’S LEADING TRANSPORTER OF NATURAL GAS 






industry joins the homeow 
noturol gos More ond more processes thot 
require precise, easily controlled heot find the 
onswer m thi superior fue 





in the swing to 


MOVUSTON, TEXAS 


Show what the industry has done... and is doing 
...to make this superior fuel and its better living 
available to more millions. 


It’s a continuing and dramatic story that benefits 
producer, transporter and distributor alike. 


TENNESSEE GAS TRANSMISSION COMPANY 
HOUSTON, TEXAS 
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W-S FORGED STEEL UNIONS... 









These Features are 
YOUR GUARANTEE of a Safe, 
Tight Union Connection: 








1. FORGED STEEL CONSTRUCTION — 
ASTM A-105, GRADE 2 


2. SPHERICAL-TO-ANGLE MATING SURFACES 


Same) 


3. ANTI-GALLING, CADMIUM-PLATED NUTS 


abet 


W-S Forged Steel Unions give you the kind of pro- 





tection you need in high pressure piping systems. 
They're de ‘signed with precision-machined spherical- 
to- angle mating surfaces for positive seating, free 
from leaks even when pipes are slightly out of line. 
Cadmium-plated nuts resist galling and seizing and 
forged steel construction gives you 
the extra strength you need in high 
pressure service. 


W-S Unions are available in 3000 | 








Sold Through lb. class, sizes %” to 3” in screw-end | 
Leading and socket-welding types. Send today Pa) 
Distributors. for your copy of Bulletin U-1. a 
Ww W-S FITTINGS srvisiOaD 





H. K. PORTER COMPANY, INC. 
Roselle, New Jersey 
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Horth Is Assistant Manager 
Of De Laval Compressor Sales 

John D. Horth has been appointed as- 
sistant manager of 
the Compressor Sales 
department at De- 
Laval Steam Turbine 
Co., Trenton, N, J. 

Horth joined De 
Laval in 1947. He 
served in the Chicago 
sales and service head- 
quarters until 1949, 
when he was named 
district manager of 
the St. Louis office. 
In 1951 he was trans- 
ferred to the Com- 
pressor Sales depart- 
ment in Trenton. 





John D. Horth 


Pittsburgh Coke Reassigns 
Himmelrich and Ellis 


The Protective Coatings division of 
Pittsburgh Coke & Chemical Company, 
has announced two new sales assignments 
for its pipe line enamels and cold coatings. 

J. E. Himmelrich has been reassigned 
from Pittsburgh to the Tulsa office, and 
will represent the division in the states of 
Oklahoma, Kansas, Nebraska and 
Colorado. 

M. P. Ellis has moved to the company’s 
Pittsburgh office and will cover the terri- 
tory formerly assigned to Himmelrich, 
consisting of Ohio, Kentucky, West Vir- 
ginia and western Pennsylvania. 


Rockwell Manufacturing Names 
Diamond Personnel Manager 


John Robert Diamond, manager of 
procurement and 
lection for Pennsyl- 
vania Salt Manufac- 
turing Company since 
1950, has been named 
to the newly created 
position of personnel 
manager of Rockwell 
Manufacturing Com- 


se- 


pany. 
The personnel of- 
fice, previously a part 


of the industrial rela- 
tions department, will 
now operate as a sep- 
arate department un- 
der Diamond. 





John R. Diamond 


Oil Well Supply Announces 
Personnel Appointments 
U. S. Steel’s Oil Well Supply Division 


announced a series of personnel 
changes. 

Oliver E. Trechter, Jr., formerly 
sistant district engineer at Los Angeles, 
named district representative at Long 
Beach; Carl L. Schwab, Jr., changes from 
field representative and store manager to 
district representative; Amos L, Cook, Jr., 
was named district representative at Bak- 
ersfield; and Bobby Gene McDonald named 
field representative at Hobbs, N. M. 


The company 


as- 
is 


also appointed Byron C 
Hoffman as store manager of the Grand- 
ville, Mich., store and Richard A. Boken- 
kamp was named to a similar position at 
Charleston, W. Va. Field representatives in 
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the Gulf Coast area are James S. Neces- 
Lake Charles; and Robert E. Beattie, 
Beaumont, Texas. 


FEBRUARY, 


195¢ 











NOW! Fits Up to 30’ CASINGS 


PIPE-LINE LEAKS 
UY Eos Gu 


DALLAS GRO-CORD GASKETS now 
offer the complete pipe-line gasket serv- 
ice. Formerly up to 10”, GRO-CORD’S 
new stock is now made UP TO 30 
INCHES in two sections—flat and crown 
stock plied together to insure safe, extra- 
tight sealing 










Easy to Apply . . 
They Last for Years 


(a) Regardle oO eo eul ust 


Distributed By 


Oilwell Supply Division of United States Steel Corp 
Iverson Tool Company @ Norvall-Wilder Supply Co 


cereeeevnee ART DALLAS 


@GRO= SOR 


DALLAS MANUFACTURING & SALES COMPANY 
POST OFFICE BOX 7181 DALLAS 9, TEXAS 





¥ 
WencdQAGRGNDROUURDODOGLAIAAAiAiibub ied sAbOGsUOUSSLGRAGADLAAAssidebaddadde sac abdbbsssaddsscssddasdidillll Mi ittiirit titi) tite eer to 


ENGINEERS and CONSTRUCTOR 


iL ~ GAS ~ WATER - PRODUCTS PIPELINES AND PUMPING STATIONS 


WILLIAMS BROTHERS NATIONAL BANK OF TULSA BLDG. 
TULSA, OKLAHOMA «+ CABLE ADDRESS: WILLBROS. 
BRANCH OFFICES: CALGARY » TORONTO + MINNEAPOLIS * NEW YORK 
ATLANTA * LOUISVILLE + WASHINGTON + — NEW ORLEANS 
= CARACAS * BOGOTA * LA PAZ + FAIRBANKS + LONDON, ENGLAND 


serete 


PEAT TETS AEE ETH 
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lara arate ices 


So SIMPLE that 
''Specials’’ are 
Likely to be 

Standard! 


o 











A sleeve, raised 
and lowered 
within a non- 
magnetic tube, 
attracts or 


releases an Alnico 


magnet attached to 
@ mercury switch 
Basically, this is 
Mognetrol 





‘MAGNETROL 


The World's Most Dependable 


LIQUID LEVEL CONTROL 


Because of the utter simplicity of Magnetrol’s magnetic 
operating principle, standard models can be easily 
adapted to meet any special requirements for pressure, 
temperature or corrosive liquids . . . and usually at 
little extra cost. This Magnetrol versatility has solved 
all kinds of tough level control problems... and given 
our engineers wide application experience that can be 
invaluable to you. 





Magnetrol is so simple that failure is all but impossible! 
Using only permanent, unfailing magnetic force for its 
operation, there’s nothing to wear out... no dia- 
phragms or bellows to stiffen and rupture... no 
electrodes to short or corrode ... no packing to bind 
or leak. Magnetrol is practically maintenance-free! 
Magnetrol units are available for controlling level 
changes from .0025-in. to 150-ft. ... with multi-stage 
switching when desired. Send coupon fox full details. 


MAGNETROL, Inc. 


Send Coupon 
For Full Details 


ee 1 
MAGNETROL, Inc., 2128 S. Marshall Bivd., Chicago 23, Illinois 


Please send me catalog data and full information on 
Magnetrol Liquid Level Controls 


Name — 


Address 


City Zone State 


I 

I 

I 

I 

Company | 
| 

4 

é 


For more data on advertised products, use Readers’ Service Cards, last page 85 











River Construction Co., Fort Worth, 
Texas, is now laying an important new 
line which will send natural gas from the 
San Juan Basin, Colorado, to the indus- 
trial areas of the Pacific Northwest. Their 
first contract calls for 150 miles of 26- 
inch line between Ignacio, Colorado, 
and Moab, Utah. Large photo at right 


At bending machine, River Construction Company uses 
another International tractor—this TD-18A with Superior Boom. 
Fast-maneuvering unit carries pipe so rapidly to and from bend- 


Speeds important new 190-mile gas line 


shows two of the company’s International 
TD-24’s with Superior Booms lowering a 
200-ft section of pipe across an irriga 
tional canal. Note how two-way powered 
line enables operator to inch this long, 
heavy section into place without danger 
of slipping. All controls are grouped for 
operator’s convenience and safety. 


ing machine it has time to transport River’s 200 and 300 amp 


welders from place to place, as needed. 


To prevent scattering of blasted 
rock over farm fields, TD-14A 
dozes dirt over dynamite. Explo- 
< sion expends force moving dirt; 
rock stays within right-of-way. 








— 


Sta TI. a 
< ae 
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For doping and wrapping, another International TD-24 
Superior Boom carries weight of pipe, pulls dope and wrap machin 
and, at same time, tows heavy, crawler-mounted dope pot! 


Final cover is handled by TD-14 
with bucket-backfiller. Operat 
say they like the easy, effortld 
control and good all-around vis! 
of bothtractor and bucket. 





WYOMING 


LINE TO BE 
LAID LATER 


COLORADO 


150-MILE 
LINE BEING 


LAID HERE [Vg DOVE CREEK 


(SITE OF PICTURES) 
@ IGNACIO 


and-patching is handled by this TD-18A tow tractor and crew. To prevent damage before final backfilling, two International 
| shown develops 102 bhp. . . 89 drawbar . . . pulls 22,850 lbs Drott TD-14A Skid-Shovels place blanket of rock-free earth around 
rst gear... has 6 speeds up to 5.7 mph. pipe. These rigs develop 66 dhp, handle 3 yds per load 


makes every load 


a payload... [cl International Superior 





A machine size for every 1D-24 TD-18A TD-14A TD-9 
job... see your nearest 
i INTERNATIONAL 
= INDUSTRIAL POWER 
; 
; 
- 
H 


DISTRIBUTOR for details. 
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the all NEW 
_ SENTINEL Jr. 


LOW COST 
} CORROSION 
PROTECTION 
of 


WELL CASINGS 





OIL 
SHORT PIPE LINES 
HEAT EXCHANGERS 
STORAGE TANKS 
SERVICE STATIONS 


or any buried or submerged metal 
structure where low amperage is re- 
quired to prevent electrolytic corro- 
sion. Adaptable for a wide variety 
of uses where economy is dictated. 
Available for quick delivery in sizes 
110/220/440 volts A.C., 12 to 48 volts 
D.C., and 3 to 6 amperes D.C. 


A COMPLETE LINE OF QUALITY 


MATERIALS 


in stock, including: Copper Cable 
¢ National Carbon Company Anodes 
¢ Vibroground Soil Instruments « M - 
Scope Pipe Finders * “Coreco” Recti- 
fiers, all sizes * Potentiometers and 
Interruptors. 


WHEN YOU THINK OF 
CORROSION, CALL 99 


ee 


FOR POSITIVE CORROSION CONTROL 


A Complete Design and Installation Service 


Call, wire or write today to 


CORROSION RECTIFYING 







Midwest Piping Names Becker 
General Manager of Sales 


Phil R. Becker has been named general 
manager of sales by 
Midwest Piping Com- 
pany, Inc., St. Louis. 
A graduate of Wash- 
ington University, 
Becker has served 
with Midwest since 
1939. In 1949 he be- 
came sales manager of 
the company’s Weld- 
ing Fitting division. 
In his new position hx 
will have over-all re- 
sponsibility for the na- 
tional sales program 
of all divisions of the 
company 





Phil R. Becker 


Clark Bros. Names McCartney 
To Head Overseas Work 


Robert R. McCartney has been ap- 
pointed vice president in charge of over- 
seas operations for Clark Bros. Co., one 
of the Dresser Indus- 
tries, 

McCartney will de- 
vote his time to the 
company’s expanding 
overseas Operations in- 
cluding registered for- 
eign offices, a large 
number of manufac- 
turers agents and 
three licensed overseas 
manufacturers of 
Clark engines and 
compressors, 

In 1937, McCartney 
took a position with 
Clark as a 


gineer. 





R. R. McCartney 


sales en- 
Subsequently, he was named to 
various management positions in the New 
York district. In 1953 he was appointed 
eastern regional sales manager and direc- 
tor of export operations. 


Rockwell Opens Denver Office 
With Cochran as Manager 


Rockwell Manufacturing Company's 
Meter 


and Valve division has opened a 
branch office at 1421 
Mile High Center 
Building, Denver, and 
has named Orville 
Cochran branch man- 
ager. 

Cochran, a_ native 
of Livingston County, 
Missouri, has been a 
sales engineer for 
Rockwell in the Rocky 
Mountain territory 
for more than 25 
years. He joined the 





company in 1922, 

, spending eight years 
rvill hr ; : pa 

Orville Cochran in the Kansas City 


district office. He has lived in Denver for 
the past nine years. 


Houston Shipping Firms 
Open New York Office 


Lee Construction Corporation, export 
crating firm; Lee Shipping Company, for- 
eign freight forwarders; and the Lee Cor- 
poration, crane and industrial rental equip- 


ment, Houston, have announced the 

Company expansion of their present facilities to 

1506 Zora Street e Houston, Texas better serve the requirements of New York 
88 For more data on advertised products, use Readers’ Service Cards, last page. 





area clients by opening a New York office 

John W. Reagan, formerly outward 
freight manager for Fern-Ville Far East 
Line’s Gulf-Far East service, manages the 
New York office at 21 West Street. Rea- 
gan also served in the U. S. Maritime 
Service after having been affiliated with 
Getz Bros. and Company and Ford Moto: 
Company. 


Personnel Appointments 
Made by Oil Well Supply 


U. S. Steel's Oil Well Supply Division 
has announced several personnel changes 
Robert B. Kennedy was named store man- 
ager of the Russell, Kansas store; Thomas 
A. Hopkins named district representative 
at Pettus, Texas; Harold W. Scott becomes 
district representative at Avenal, Calif 
and Carl R. Nelson made district repre- 
sentative, refinery and pipe line sales at 
Charleston, W. Va 





See Composite and Refinery 
Catalogs, or Write for 
Specifications Folder 


FLEETSLINE 


PIPE SADDLES 
AND REDUCERS 














Nozzle 
sizes 
from 4" 
to 24” 
ASTM 
A234 
Also for 
pressure Ps 
vessel 3 
heads 
Special 
sizes and 
lengths. 
Nominal Schedules 
pipe 10 to 160 
sizes . 4 Stainless 
1” to 30” ‘ Steel, 
3 and other 
ASA B16.9 . Alloys 
ASTM A234 5 





immediate Delivery 


STEEL FORGINGS, Inc. 


P.O. Box 276K © Shreveport, Lo. 


Foot of Fannin Street 














NEw! Write for Bulletin. 
& 


Patented 






PIPELINE 
VENTS AND 
MARKERS 





HLEET-L/NE L2. 
P. O. BOX 276K 
SHREVEPORT, LOUISIANA 
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Two More Pipeline Stations 
NOW USING LOW COST 
UTILITY ELECTRIC POWER! 
Why? Because Utility Electric Power cuts down installation, 
operating, maintenance and labor costs. Convenient? You 
bet! With Utility Electric Power, you have constant, depend- 
able service, remote automatic controls, and a smoother, 
more satisfactory, trouble-free operation. 






Now's the time to check into Utility 
Electric Power for Your Power Needs. 


Petroleum Electric 
Power ASSociation «©. o. sor 271, muss. reras 


ORGANIZED IN THE INTEREST OF GREATER SERVICE TO THE PETROLEUM INDUSTRY E) om 
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W 


at's New in Equipment 





Rock Rippers 


Wadsworth 
has introduced a 
especially for 
work 
tractor and may be 
tached on the job, 


Manufacturing Company 
rock ripper designed 
road and dam construction 
The ripper is attached to a standard 
easily installed or de- 


The main pulling force is carried by a 
tractor drawbar, eliminating the possibility 
of damage to the transmission case. Field 
tests prove the ripper can speed up load- 
ing in hard formations by 33 percent. 

The Wadsworth ripper is hydraulically 
actuated. The low mounted, compact cyl- 
inder and link motion allows for maximum 
safety and full vision for the operator. The 
toggle type link mechanism requires less 
cylinder force to hold the tool in the 
ground. Cylinders pull standards into the 
ground and eliminate bent piston rods. 


Fe 





Baer w 











Gas Pickup Compressor 


\ compact, reciprocating compressor of 
use in the petroleum, petrochemical and 
mining industries has been announced by 
The Cooper-Bessemer Corporation. Known 





for the Pipe Line Industry 








The rigidly-mounted adjustable stand- 
ards allow positive ripping on the edge of 
cut to full width of tractor, It eliminates 
“dodging” boulders or rough formations. 
Standards are adjustable to depth in three 
steps of six inches each without disturbing 
the ripping action 


A minimum of tractor weight is neces- 


sary to hold tool in the ground, allow- 
ing the tractor to develop maximum trac- 
tion. Offset mounted standards eliminate 


fouling and allow easier passage of ripped 
material. The maximum depth of penetra- 
tion is 30 inches and frame 
12 inches 


clearance is 


No. El on Readers’ 


page this issue 


For more data circle 
Service Card, last 





as the FMP, the compressor ranges in Ca- 
pacity from 100 to 300-horsepower and 
is expected to find use in field gathering 
systems, in gas lift operations, repressuring 
and booster service installations 

Basic engineering developments already 


perfected and used in Cooper-Bessemer’s 
Type GMXD, V-angle compressors have 
been incorporated in this newest unit. Cyl- 
inders of the compressor can be mounted 
singly for single-stage compression, in 
tandem or as twin units for two or more 
stages, adapting the unit to a wide rang: 
of services. 

The FMP compressor can be skid- 
mounted to operate as a portable unit or 
can be mounted on a conventional 
crete base. The compressor may be belt- 


con- 


driven from an electric motor or power- 
driven from a conventional gas or diesel 
engine. 


This item supplements Cooper-Bessemet 
Corporation data on Page 1345 of the 
Composite Catalog, 21st Edition.) 


For more data circle No. E2 on Readers’ 
Service Card, last page this issue 





Crawler Tractor 


Announcement is made by the Industrial 
Sales Division, The Oliver Corporation, of 
an improved crawler tractor having many 
new design features. Powered by an Oliver 
full diesel engine delivering 161-horsepower 
and weighing 32,500 pounds, the tractor 
mounts a full line of matched allied equip- 
ment. 

A new steering principle, incorporated 
in the design, combines the advantages of 
Oliver’s controlled differential steering with 
the advantages of clutch steering. The new 
Power-Turn innovation permits operators 
to make spot turns or gradual turns at any 
angle. Another feature of Power-Turn is 
that without shifting, the operator can 
decrease speed by 38 percent with an in- 
crease in drawbar pull or push of up to 60 
percent depending on weight and traction 

Other improvements have been made to 
the heavy-duty track frame and tracks, and 
use of a more rugged and efficient trans- 
mission has been announced. A_ Hi-Life 
wheel system featuring anti-friction bear- 
ings also is available. 


No. E3 on Readers’ 


page this 


For more dota circle 


Service Card, last issue. 
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@ The men in this picture are laying 
the foundation for the brand of service that 
has established Gaso Pumps as the favorite 
of oil men throughout the free world. : 

They are preparing the mold for the 
power frame of a Gaso Pump. Into it will 
be poured a formula of molybdenum alloy 
cast iron tested, refined and improved over 
a period of more than a third of a century. 


GASO PUMP & BURNER 


Be Sure With 











DISTRIBUTORS 

W. L. SOMNER COMPANY, Shreveport, Lovisiona @ Odessa, Texas 
Tinsley, Mississippi © Brookhaven, Mississippi 

POWER PUMPS, INC., Long Beoch, California 

PEDDLERS, INC., Houston, Texes 

PUMP ENGINEERING CO., Wichita Falls, Texas 

LUFKIN FOUNDRY & MACHINE CO., Casper, Wyoming 

LUFKIN MACHINE CO., Lid., Edmonton, Alberta 


5-0 ug GAS 0 lemme § 
$ 


{With Every GASO PUMP 


GASO PUMPS 
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Test bars of the metal are sent regularly to 
a nationally known laboratory for tests. 
Consistently the tests show a tensile strength 
per square inch of 45,000 to 48,000 Ibs. 

It is this emphasis on strength and per- 
formance, carried through every detail of 
design, that gives Gaso users the assurance 
of extra life, extra service, extra returns on 
their pump investment. 


MFG. C 


for every oil industry need 








ONE OF THE GARLOCK 2,000 


SERVICE 
REPORTS 
ON THIS 
PACKING EVEN 
SURPRISED US! 






Typical Service Reports 
on Lattice Braid Asbestos 
Packing with Teflon: 


@ Outlasted another Garlock Style 10 to 1 against 
blending waxes and steam for cleaning. 


@ Outlasted competitor's packing 38 to 1 against 
caustic at 325°F., 50 psi. 


@ Ouvutlasted other packings 3 to 1 against cold water. 


Don’t take our word for the greater strength, longer 
life of LATTicE Brarp with Teflon—try an initial order 
of 10 or more feet today. The Teflon core and 
impregnation resist everything except 
molten alkali metals and some freons. 


And, remember, LATTICE BRAID with Teflon is only 
one of the Garlock 2,000 . . . two thousand different 
styles of packings, gaskets, and seals to meet every 
conceivable need. It’s the only complete line available. 
It’s one reason why you can expect unbiased 
recommendations from your Garlock representative. 
Call him, or write for booklet 131. 





THE GARLOCK PACKING COMPANY. 
Palmyra, New York 


For Prompt Service, contact one of the 30 sales offices and warehouses 
throughout the U.S. and Canada. 


(Hj anLtocx 





Packings, Gaskets, Oil Seals, Mechanical Seals, 
Rubber Expansion Joints 
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Bronze Valves 

Ohio Brass Company announces two 
bronze valves especially designed for liqut 
fied petroleum 
gas service, 

The lever-oper- 
ated valve, above, 
has a special safe- 
ty feature to re- 
chances of 
LPG 
is being trans- 
ferred tank 
to tank. Designed 


duce 
burns when 


from 


for use as a noz- 
zle, the valve per- 
bac k 


sure to 


nits pres- 





escape 
the direction away 
from the operator. It is recommended fo: 
use on pressures up to 400 pounds gas, 
oil or water, and is available in three sizes 
Ys, % and 1-inch, complete with mall 
able iron handle and 6-inch pipe nipplk 
The second valve, also for up to 400 
pounds, gas, oil or water, has the conven- 
tional globe valve design. It features an 
outside bonnet and slip-on disc holder to 
aid in changing discs. It has the free swivel 
action between disc holder and stem, con- 
tributing to longer disc wear. The valve 
comes in nine sizes, ¥% through 3 inches 
Discs and packing in both valves are 
made of Buna-N. 


For more data circle No. E4 on Readers 


Service Card, last page this issue. 





Vibration Monitor 

The Beta Corporation’s new explosion 
proof vibration monitor detects mechani- 
cal malfunction, such as failing bearings 
or unbalance, on gas engines, pump motors, 


FEBRUARY, 195¢ 
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FLOATING SEATS SEAL BOTH SIDES OF GATE 
~ 


| 


SAFETY OF | —5VALVES IS BUILT INTO 
EACH GROVE SEAL“0” RING GATE VALVE 











@ Integrity of both upstream and downstream 
seals may be checked after each operation by opening 
tell-tale valve on body. 

















i @ Body may be drained whenever gate is full- 

o>) open or closed where danger of freezing is a problem 

t 

wv With pressure in either direction, the parallel sided gate and 
aad edbltena upstream and downstream seats are fully self-aligning. In full- 
= | al open or closed position, line pressure increases the force of con- 
yan — — TTT a - my tact between gate and seats, so that the higher the pressure the 
amma ————_Tr © tighter the seals. Except during operation, the valve body is 
isolated from line pressure, providing a quick means of checking 
— integrity of both seals by bleeding the body to atmosphere 
— am —— through a simple tell-tale valve. Or body may be completely 
drained if fluids or condensates are likely to present freezing 
sit I problems. Thus, in many installations, one Grove Seal-“O"-Ring 
— ail Gate Valve takes the place of two conventional valves — with 

















the added safety of positive seal checking and complete body 
relief. 





For 2” to 36” size requirements, get full details on Grove 
Seal-“‘O"’-Ring Gate Valves for all wanted working pressures 
in gas or liquid service. 

506 


s \ 7 
GROVE SEAL-= « RING Gate Valves 
| G 


R. 
GROVE VALVE and REGULATOR COMPANY + 65th & Hollis Sts., Oakland 8, California Waar EROS 
HOUSTON 4 —1901 cotumer'ss. + + + + + + « LOS ANGELES 6 — 1930 w. otympic Biva 








SIMPUCITY 
ACCURACY 
Safety 


ODESSA, TEXAS + TULSA, OKLAHOMA + DENVER, COLORADO - In Western Canada: GROVE VALVE LIMITED 
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REMCO PIPELINE EQUIPMENT 
IS ENGINEERED TO GET THE 
JOB DONE RIGHT! 


Write for our complete FREE fa 


REMCO manuracturinc company 


P. 0. BOX 3005 — TULSA, OKLAHOMA 
PHONE TEmple 5-1504 


/ 





PARAFFIN 
TEST! 


It Doesn't Cost Anything to Find Out 
That BRAKESOL Will Work! 

Our Sales Engineers are available in all 
parts of the oil country to show what 
BRAKESOL will do for your particular 
Paraffin problem. We do not ask anyone 
to buy until they have been shown. Just 
contact your nearest Supply Store to 
arrange for a FREE field test. 


= 

















HOLDS PARAFFIN 
IN SUSPENSION 


from FORMATION to REFINERY 


BRAKESOL is ECONOM- 
ICAL, prevents or re- 
moves paraffin from the 
tubing, flow lines, tank 
bottoms and pipe lines. 
Effective on both asphalt 
and mixed base paraffin. 
BRAKESOL is SAFE and 
easy to use. Let us help 
you NOW! 
WRITE FOR FREE 

DESCRIPTIVE FOLDER 


; camino 











Inc. 


P.O. Box 9506 Okla. City, Okla. 
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large fans and blowers and like applica- 
tions. The unit offers 24-hour supervisory 
protection for infrequently attented equip- 
ment by actuating a warning or Causing a 


shutdown the instant a malfunction de- 
velops. 
The instrument may be provided with 


either a SPDT or a DPST normally open 
switch. An adjustment provides for a wide 
range of normal vibration levels. Electri- 
cal rating is 5 amperes, at 115 or 230 
V.A.C. resistive or inductive. 

Aluminum 
designed for 
Groups E, F 
tions. It 
housing 


explosion proof housing is 
Class I, Group D, Class II, 
and G, and Class III loca- 


also is available in weatherproof 


with external reset operator and 
locking means 
For more data circle No. E5 on Readers 
Service Card, last page this issuc 





Automatic Control Vaives 
The Hammel-Dahl 


nounced a new 
valves, the 
the first control valve 
design overcoming present day limitations 
Chess 
will be offered in nominal sizes from one- 
half through eight inches. The 
body design provides an extra large 
capacity to high coefficient of 
flow without involving excess body weight 
The need blindhead is 
since all internal parts are 
through the valve bonnet and action may 
be reversed by inverting the superstruc- 
ture. Plugs in valves two inches and large 


Company has 
line of control 
S-3000 series, which represents 


b iSl¢ 


an- 
standard 


de parture in 


valves of single seat construction 


inch new 
bowl 
insure a 
for a eliminated 
removable 


are of balanced design and can be supplied 
with a special device for tight shutoff, 

Illustrated here is a valve assembled for 
air-to-open action. By inverting this top- 
works without interferring with the open 
yoke or releasing compression of the stem 
packing, this valve 
close action. 


is converted to air-to- 


The Hammel-Dahl positioner, balanced 
plug, high Cv body, correct spring range, 
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low hysteresis, reversible superstructure 
and optional tight shutoff make the S-3000 
series a versatile performer in the control 
valve field. The valve converted 
with standard parts into a special valve 
providing balanced control with tight shut- 
off at 


can be 


any temperature and pressure con- 
ditions. 
For more data circle No. E6 on Readers’ 
Service Card, last page this issue 





Power Pipe Saw 
Big Guillotine, The E. H. Wachs Com 


pany s new large capacity power pipe saw, 
cuts cast iron or steel pipe up to 16 inches 
in diameter on the job in a matter of min- 
Based on the original Wachs guillo- 
tine saw design, the Big Guillotine will cut 
10-inch, 12-inch, 14-inch and 16-inch cast 


utes 


iron and steel pipe in a space only 32 
inches wide. 
Double chain pipe vise clamps the saw 


ready to cut, in a matter of 
Machined cast steel V saddle bast 


assures a square cut at right angle to pipe 


Pipe 


For more 
service 


to pipe a 


Sse¢ onds 


acts as machine tool base 


No. E7 on Readers 
this 


data circle 
Card, last 


page issuc 


GUNITE COATINGS 
for PIPE LINES 


a ial: ys Ro. ‘ 7 
Reinforced GUNITE COATING 

being applied to pipe. 

Your inquiry solicited. 


GUNITE CONCRETE & CONST. CO. 


1301 WOODSWETHER RD., KANSAS CITY 5 
3206 HOUSTON, HOUSTON 9, TEX 
CHICAGO — ST. LOUIS — DENVER 

MILWAUKEE & TWIN CITIES— NEW ORLEANS 


MO 
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Published Monthly in Leading American Trade Magazines by Union Wire Rope Corp. 



















SEE DISTRIBUTOR FOR 
TUFFY SLINGS AND HOIST LINES 


He can save you the time and trouble of 
carrying a full inventory. Tell him your 
normal requirements and he will keep 
matching stock of Tuffy Slings and Tuffy 
Hoist lines for fast delivery. Your Tuffy 
distributor can supply longer sling serv- 
ice life—bigger value for your money. 


New Tuffy Ferrule Exclusive Feature 
at No Extra Cost 


Union Wire Rope developed the new Tuffy Sling ferrule to 
make Tuffy Slings easier, safer, and faster to handle. It 
took extensive research and proof testing to improve upon 
the full length hand splicing of Tuffy Sling eyes which 
have withstood the test of time. Now equal or greater 
strength is attained with ferrule splice and the hazards of 
protruding tuck terminals are eliminated. Yet it costs you 
nothing extra for this exclusive feature. 












Mail Coupon for 
FREE Copy of New 


Tuffy, Sling 
HANDBOOK 


ASE, MY NAME__ 
7 
»: COMPANY NAME 
ADDRESS 


CITY. 
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W NEW FERRULE WORKS IS 
HOWN IN FREE SLING BOOK 


Ferrule Story, Facts on Fittings 
and Slings In Useful New Edition 


This new and enlarged edition of the Tuffy Sling 
Handbook is an absolute “must” for plant and safety 
engineers, purchasing agents and shop foremen— 
everyone who uses, buys, or supervises work with 
slings. We distributed more than 85,000 copies of the 
first edition, and the demand for this new, completely 
revised edition is going to be even greater. 


Featured in our new Sling Handbook is the new Tuffy 
streamlined metal ferrule pressed on the tucked eye 
splice. This new Tuffy Sling Handbook lists nearly 
a dozen new fittings—sling bridles, slip-on thimbles, 
safety hooks, sling saddles, horizontal clamps, and 
many others. It tells you all about the enlarged line 
of factory-fitted Tuffy Slings. It contains a complete 
rigger’s manual, proof-tested rated working loads and 
specifications on all Tuffy Slings. 


It’s Yours Free, but our supply is going fast. So mail 
the coupon now for your copy of this valuable Tuffy 
Sling Handbook. 


Strength of Tuffy Fabric Now Equaled in Splice 


First, the 9-part machine braided Tuffy 
Fabric of the sling eye is tuck-spliced 
together. Then the new Tuffy steel fer- 
rule is slipped around the splice. Under 
terrific pressure, the metal of the ferrule 
(see cross section of splice and ferrule 
above) virtually flows into the interstices 
of the machine braided fabric. Every 
Tuffy sling is given strength at the eye 
splice equal to the superior strength of 
the machine braided fabric. The swaging 
of the ferrule at the ends makes them 
smooth, so they can’t injure hands or 
catch on loads. 








Specialists in high carbon wire, wire rope, braided wire fabric, stress relieved wire and strand. 
2278 Manchester Avenue, Kansas City 26, Missouri 
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Scarcity Accents the Importance of Quality... 
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So You Have 
an Important Stake 
in J&L Research 








Every man who buys or uses or 
is interested in the use of A.P.I. 
Tubular Products can observe 


the results of J&L research. 


It is reflected in the adaptability 
and useful life expectancy of 
every length of J&L pipe, seam- 


less or welded. 


It is reflected in the excellence 
of the technical services of J&L 
Supply Men actively and enthu- 
siastically interested in helping 
you get maximum dividends 


from your pipe investments. 





here's MY 


panama SUPPLY oA ARTLO], Ema 


E RV 4 INIT ) TATE S AND CANADA 
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New Equipment Literature 





For more data on New Equipment or copies of Catalogs and Litera- 

ture reviewed in this issue, use the Reader Service postcards just 

inside the back cover and facing the Advertisers Index. Simply 
circle code numbers of items desired—sign and mail card. 


Products Handbook 


“Johns-Manville Products Handbook”’ is 
title of a new publication featuring 11 
lines of J-M products for industry. The 
handbook contains not only product de- 
scriptions and essential engineering data 
but also a great deal of related informa- 
tion. For example, on the subject of 
thermal insulation problems, the booklet 
gives methods of calculating heat trans- 
mission, tables on heat losses from bare 
surface and equivalent thicknesses of pipes, 
and graphs on surface resistance for both 
pipes and flat surfaces. 


To get a copy circle No. E8 on Readers 


Service Card, last page this issu 


Horizontal Compressors 


Single-stage horizontal compressors (HB 
Belt drive and HS Steam drive) from 50 
to 2000 cubic feet per minute and from 
10 to 150 pound per square inch is sub- 
ject of a new bulletin by Worthington 
Corporation. Information is presented on 
basic specifications, standard equipment, 
running gear parts, capacity control, cylin- 
der construction, feather valves and special 
applications 

A diagram drawing of a complete com- 
pressor installation is included along with 
various cutaway views of major compo- 
nents and accessories. Several photographs 
of actual installations are included as well 
as a general data chart. 


To get a copy circle No. E9 on Readers’ 


Service Card, last page this issuc 


Pumping Station Control 


Minneapolis-Honeywell Regulator Com- 
pany describes functions of pipe line 
pumping stations, various types of pump- 
ing equipment, and control systems for 
regulation of pumping operations in the 
latest company brochure. Entitled “‘Con- 
trol Systems for Liquid Petroleum Pump- 
ing Stations,’ the publication features 
schematic drawings and photographs to 
llustrate text material. 


To get a copy circle No. E10 on Readers’ 


Service Card, last page this issu 


Trencher Bulletin 


The complete line of Cleveland trench- 
rs and_ backfillers eight models for a 
variety of applications—is described in a 
bulletin newly-published by the Cleveland 
l'rencher Company. Revisions in specifica- 
tions of the Model 80W backfiller is the 
principal difference in text matter between 
this and the previous full line Cleveland 
bulletin 

The bulletin provides a quick, con- 
venient comparison of capacities, specifica- 
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tions and dimensions of Cleveland’s six 
trencher models and two bac kfilles models 
Text points out special Cleveland design 
and construction features incorporated in 
each model. Action photos show Cleve- 
lands at work on all kinds of trenchine 
projects 


To get a copy circle No. Ell on Readers 


Service Card, last page this issue 


Cathodic Protection Catalog 


Pipe Line Anode Corporation has issued 
some new brochures and revisions for ad- 
dition to their “Cathodic Protection Ma- 
terials” catalog. Included in this material 
are brochures on the Westinghouse recti- 
fiers and the Anaconda cathodic protection 
cable 

The new QA type anodes manufactured 
by National Carbon Company, a_ useful 
tool for cathodic protection work, is de- 
scribed. The QA idea has been adapted to 
the conventional 3 by 60-inch graphite 
anode, and there is now available from 
stock a type NA rod with a foolproof con- 
nection 15 inches down in the rod and a 


connector that permits any size or leneth 


lead 


To get a copy circle No. El2 on Readers 
Service Card, last page this issue. 


Valves 


Automatic Tool and Manufacturing 
Company has released a brochure on the 
Branson combo valve for automatic tank 
control systems. The booklet presents in- 
formation on the dump valve, shutoff 
valve, unloading valve and auto level 
valve, along with dimensions. weights and 


material specifications 


To get a copy circle No. E13 on Readers 


Service Card, last page this issu 


Scrubbers 


Chemical Construction Corporation has 
released two new bulletins on the Pease 
Anthony cyclonic scrubber and the Pease- 
Anthony venturi scrubber. These two types 
of gas scrubbing equipment have been 
found effective in removal of dust and 
mist from gases, recovery of metals and 
chemicals, and absorption of odors. Per- 
formance data, advantages of the scrub- 
bers, and operational information are avail- 


able in these bulletins 


To get a copy circle No. E14 on Readers 


Service Card, last page this issue 
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REPAIR LEAKS 


QUICKLY — PERMANENTLY 


SKINNER-SEAL PIPE JOINT CLAMPS stop 
leaks at joints. Put on under pressure — with- 
out interruption of service. Quick, simple, 
lasting repair. Sizes 1/2" to 24” incl. in stock. 


o 


. 





SKINNER-SEAL COLLAR LEAK CLAMP — de- 
i to stop every type of collar leak in 
oil and gas lines. Sizes: 2” to 13" inclusive. 


M.B. SKINNER COMPANY 


SOUTH BEND 21, INDIANA, U.S.A 





operating bases 
assure our customers 
the best possible 
pipeline patrol . . . 
in regular service 
as well as during 
emergencies. 

It'll pay you 

to investigate the 
more efficient, 

less expensive 
pipeline patrol 
supplied by 


gleason romans. 


sleason romans 


PIPE LINE PATROL CO 


° © @On eer e a mi anOomn 





PLANE LOCATIONS: TULSA — HOUSTON, MIDLAND, 
RANGER, SULPHUR SPRINGS, TEX. — LAFAYETTE, La 
LAUREL, MISS. — LIMA, OHIO 


use Readers’ Service Cards, last page 97 














~ METALLIZING 


By The 
GULF COAST’S 
Foremost Metallizers 


TURBINE SHAFTS 
COMPRESSOR RODS 
PUMP SLEEVES 
PLUNGERS & PISTONS 


in Metallizing, Send Your Job to 


ta General Metallizing 
* & Machine Co. 


5815 Armour Drive 
Telephone WAlnut 3-7041 
Houston 20, Texas 





Advertisers’ Index 








For the Benefit of 15 Years Experience 












Ly, 


EFFICIENCY 


Use 


SAND-BANUM 


Pure Colloidal 
Concentrate 
Ounces Only Once a Week 
Remove and Prevent 
Boiler Scale and Corrosion 


® 
FOR ALL RADIATOR 
COOLING SYSTEMS 


Use SAND-BANUM SPECIAL 


In Handy Tablet Form 
® 


Stocked by Leading Supply Houses 
Gulf Coast District Representatives 
WESTERN SAND-BANUM CO. 
705 M & M Blidg., Houston 2, Texas 
COLLOID PRODUCTS CO. 
2825 Storey Lane, Dallas, Texas 





ESTABLISHED 1926 
MEADOW BROOK NATIONAL BANK BUILDING 


FREEPORT, NEW YORK 











ECONOMICAL 
Power Plant 


American Sano-Banum Co: 








* Dot preceding name of advertiser indicates that detailed data on products and services of the firm will be 
found in current 21st (1955-1956) edition of The Composite Catalog of Oil Field and Pipe Line Equipment. 
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NOTICE: 


No change except the 
corporate name. We 
still have the same 


ownership, same 


Welding Saddles 
management, same 


address, same telephone, and use the same 45 years of experience 
to render the same service under the same trade name—" PELCO. 


=» 
PELICAN SUPPLY CO. INC. 


P. O. Drawer 1108 Shreveport (84), La. 
SEE YOUR NEAREST SUPPLY HOUSE 


\ | 
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Here is a quick, convenient way 


to get more information on New Equipment and Literature reviewed in the editorial 
columns and on products and services advertised in this issue of PIPE LINE INDUSTRY: 


1 For more data on New Equipment, Catalogs and Literature reviewed in the editorial 
* columns, circle on the card below the Code Number shown in the item itself. 


1s 9 For more data on Advertised Products and Services, circle on card the actual page 
* number of the advertisement as listed in the Advertisers’ Index on the preceding page. 


Then, print your name, title, company and complete mailing address and drop the 

3 card in the mail. PIPE LINE INDUSTRY’S Readers’ Service Department will 

* promptly forward your requests to the company concerned. The requested informa- 
tion will then be mailed directly to you. 
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Here is a quick, convenient way 
to get more information on New Equipment and Literature reviewed in the editorial 
columns and on products and services advertised in this issue of PIPE LINE INDUSTRY: 


1 For more data on New Equipment, Catalogs and Literature reviewed in the editorial 
* columns, circle on the card below the Code Number shown in the item itself. 
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* number of the advertisement as listed in the Advertisers’ Index on the preceding page. 
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card in the mail. PIPE LINE INDUSTRY’S Readers’ Service Department will 

3 + promptly forward your requests to the company concerned. The requested informa- 
tion will then be mailed directly to you. 
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Quick-Easy 

| Use these cards to 
help keep informed 
on what’s new .. . 
for more job-help 
information on 
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NOW 


from one dependable source 


L-HEAD GASOLINE — Compact 
and especially adaptable for in- 
stallations where space is limited. 


© ... 


L.P.G. NATURAL GAS or KER- 
OSENE engines are available in 
40 models also popular sizes for 
irrigation service. 


PRODUCTS OF 


GO-SERIES — Gasoline Over- 
head valve engines. Available in 
12 models. 


TURBULENCE CHAMBER DIE- 
SELS — 32 mode's to 500 H.P. 
in 1, 2, 4, 6 and & cylinders. 


aes 

NOW .. . with the addition of the G O series (Gasoline 
Overhead valve) and the D D series (Direct injection Die- 
sels), Hercules Motors Corporation offers a most extensive 
line of piston type engine to meet the varied needs of 
modern industry. 

In addition to the many types of engines illustrated above, 
it is the policy of Hercules Motors Corporation to tailor 


engines to the special requirements of their manufacturing 
customers. Special versions of regular models — for exam- 


HERCULES MOTO 


all types of engines 


NEW, 
er) 


DD-SERIES — Direct injection 
Diesel. 12 models INTER- 
CHANGEABLE with GO-Series 
gasoline engines. 


MARINE DIESEL ENGINES — 
Sizes from 75 to 500 H.P. for 
workboats and pleasure craft. 





SUPERCHARGED DIESELS — 
Maximum power for special in- 
stallations such as micro-wave gen- 
erator sets for coast-to-coast T.V 


POWER UNITS Open, closed 
or base type units are available 
in most models of gasoline and 
diesel engines. 


ple, “pancake” or flat engines — are often produced for 
particular applications. 

Whatever your power requirements may be, HERCULES 
— Engine Manufacturing Specialists Since 1915 — will be 
happy to work with you and solve your power problems. 
For more information on the new G O and D D series — 
or any type of Hercules Engine from 3 to 500 H.P. contact 
the factory. 


CANTON 2, OHIO 






























CLOSING TIME 


ORIFICE IN SQ. IN. 


Dotted line shows closing curve 


of conventional gate valve 


@ Regardless of volume or pressure flowing through a W-K-M 
Valve, it can be closed as fast as required without setting up 
dangerous surges. In W-K-M Through-Conduit Valves the 
basic design of the gate and segment provides the right 
variable ratio of port area to gate travel to close the valve 
without surging. 

The no-surging action of eclipse closing is illustrated by 
the curve above. From full-open to point A, the rate of 
closing is almost a straight line. From point A (about 70% 
closed) the rate of close slows as it approaches the fully- 
closed position. This gradual close-off at the critical point 
brings the flow through the valve to a smooth stop rather 
than a sudden halt—consequently there is no surging. 

In addition to this fine feature W-K-M Through-Conduit 
Valves have many others that make them the leader in 
long-life, trouble-free performance for every purpose. 


WKMy 
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P. O. Box 2117, Houston 1, Texas Los Angeles, California 
Export Office: 45 Rockefeller Plaza, New York, N. Y. 


MOST OF THE WORLD'S NEWEST PIPELINES ARE TIED TOGETHER WITH W-K-M VALVES 











W-K-M Manuracrurinc Company, Inc. 


